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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonvolatile semiconductor 
memory device which does not malfunction caused by a parasitic 
bipolar transistor. 

SOLUTION: All source regions, belonging to the same column, are 
connected electrically to each other via a silicon layer 4, at the portion 
between the bottom surface of a partially separating device isolating 
insulating film 5 and the top surface of a BOX layer 3 to form belt-like 
source lines SL1 to SL5, extending in the columnar direction. The ^ 
device isolating insulating film 5 between source regions, neighboring in 
the direction of the column (for example, source region Sa and source 731 
region Sb), is removed and an impurity introducing region 10 having 
equal conductivity as that of the source region is formed in the silicon 
layer 4 exposed by removing the device isolating insulating film 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The SOI substrate with which the laminating of a semi-conductor substrate, an insulating layer, 
and the semi-conductor layer was carried out to this order, The source field and drain field which 
estranged mutually, respectively and were formed in the principal plane of said semi-conductor layer, 
The 1st gate electrode formed through the insulator layer on the body field of the part pinched by said 
source field and said drain field, And it sets in two or more memory cell transistors which have the 2nd 
gate electrode formed through the insulator layer on said 1 st gate electrode and which have been 
arranged in the shape of a matrix, and said principal plane of said semi-conductor layer. The isolation 
insulator layer which was formed among said memory cell transistors which adjoin mutually a line writing 
direction perpendicular to the direction in which said source field and said drain field of said memory cell 
transistor are located in a line and which has the base which does not reach said insulating layer, The 
non-volatile semiconductor memory with which said memory cell transistor which adjoins said line 
writing direction mutually in said semi-conductor layer is formed among said source fields which it has, 
respectively, and is equipped with said source field and the impurity installation field of the same 
conductivity type. 

[Claim 2] The depletion layer produced in the pn junction section of said source field or said source field, 
and said semi-conductor layer is a non-volatile semiconductor memory according to claim 1 which does 
not reach said insulating layer. 

[Claim 3] The depletion layer produced in the pn junction section of said drain field or said drain field, 
and said semi-conductor layer is a non-volatile semiconductor memory according to claim 2 which does 
not reach said insulating layer. 

[Claim 4] The depletion layer produced in the pn junction section of said drain field or said drain field, 
and said semi-conductor layer is a non-volatile semiconductor memory according to claim 2 which 
reaches said insulating layer. 

[Claim 5] The depletion layer produced, respectively in the pn junction section of said source field and 
said drain field or said source field and said drain field, and said semi-conductor layer All reach said 
insulating layer. Said non-volatile semiconductor memory The word line to which said two or more 
memory cell transistors belonging to the same line were connected in common with said 2nd gate 
electrode which it has, respectively, The body line by which said two or more memory cell transistors 
belonging to the same line connect said body field which it has, respectively, The non-volatile 
semiconductor memory according to claim 1 which is connected to said word line and is further 
equipped with the 1st drive circuit which supplies the 1st driving signal to said word line, and the 2nd 
drive circuit which is connected to said body line and supplies the 2nd driving signal to said body line. 
[Claim 6] Said 1st and 2nd drive circuits are non-volatile semiconductor memories according to claim 5 
which sandwich the memory cell array section by which two or more memory cells which contain said 
memory cell transistor, respectively have been arranged, and are arranged in the opposite side. 
[Claim 7] The SOI substrate with which the laminating of a semi-conductor substrate, an insulating layer, 
and the semi-conductor layer was carried out to this order, The source field and drain field which 
estranged mutually, respectively and were formed in the principal plane of said semi-conductor layer, 
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The 1st gate electrode formed through the insulator layer on the body field of the part pinched by said 
source field and said drain field, And it sets in two or more memory cell transistors which have the 
control gate formed through the insulator layer on said 1st gate electrode and which have been arranged 
in the shape of a matrix, and said principal plane of said semi-conductor layer. It is formed among said 
memory cell transistors which adjoin mutually a line writing direction perpendicular to the direction in 
which said source field and said drain field of said memory cell transistor are located in a line. The 
depletion layer which is equipped with the isolation insulator layer which has the base which does not 
reach said insulating layer, and is produced in the pn junction section of said source field or said source 
field, and said semi-conductor layer The depletion layer which does not reach said insulating layer but is 
produced in the pn junction section of said drain field or said drain field, and said semi-conductor layer 
is a non-volatile semiconductor memory characterized by reaching said insulating layer. 
[Claim 8] The SOI substrate with which the laminating of a semi-conductor substrate, an insulating layer, 
and the semi-conductor layer was carried out to this order, The source field and drain field which 
estranged mutually, respectively and were formed in the principal plane of said semi-conductor layer, 
The 1st gate electrode formed through the insulator layer on the body field of the part pinched by said 
source field and said drain field, And it sets in two or more memory cell transistors which have the 2nd 
gate electrode formed through the insulator layer on said 1 st gate electrode and which have been 
arranged in the shape of a matrix, and the principal plane of said semi-conductor layer. The isolation 
insulator layer which has the base which is formed among said memory cell transistors which adjoin 
mutually a line writing direction perpendicular to the direction in which said source field and said drain 
field of said memory cell transistor are located in a line, and does not reach said insulating layer, The 
word line to which said two or more memory cell transistors belonging to the same line were connected 
in common with said 2nd gate electrode which it has, respectively, The body line by which said two or 
more memory cell transistors belonging to the same line connect said body field which it has, 
respectively, The 1st drive circuit which is connected to said word line and supplies the 1st driving 
signal to said word line, Connect with said body line and it has the 2nd drive circuit which supplies the 
2nd driving signal to said body line. Each depletion layer produced, respectively in the pn junction 
section of said source field and said drain field or said source field and said drain field, and said semi- 
conductor layer is a nonvolatile semiconductor memory which reaches said insulating layer. - 
[Claim 9] Said 1st and 2nd drive circuits are non-volatile semiconductor memories according to claim 8 
which sandwich the memory cell array section by which two or more memory cells which contain said 
memory cell transistor, respectively have been arranged, and are arranged in the opposite side. 
[Claim 10] As opposed to said body line by which said 2nd drive circuit was chosen at the time of read- 
out of data Claims 5, 6, and 8, the non-volatile semiconductor memory of any one publication of nine 
which supply the 1st potential as said 2nd driving signal, and supply touch-down potential or said 1st 
potential, and the 2nd potential of reversed polarity as said 2nd driving signal to said non-choosing body 
line. 

[Claim 1 1] Said 2nd drive circuit is claims 5 and 6 and the non-volatile semiconductor memory of any 
one publication of 8-10 with which said 1st drive circuit precedes supplying said 1st driving signal to 
said word line, and supplies said 2nd driving signal to said body line. 

[Claim 12] The non-volatile semiconductor memory of any one publication of claim 7-1 1 with which said 
memory cell transistor which adjoins said line writing direction mutually in said semi-conductor layer is 
formed among said source fields which it has, respectively, and is further equipped with the impurity 
installation field of the same conductivity type as said source field. 

[Claim 13] The SOI substrate with which the laminating of a semi-conductor substrate, an insulating 
layer, and the semi-conductor layer was carried out to this order, Two or more memory cell transistors 
formed in the memory cell array section of said SOI substrate, It is formed in the low-battery section of 
said SOI substrate, and has two or more low-battery transistors driven on an electrical potential 
difference lower than the driver voltage of said memory cell transistor. Said memory cell transistor and 
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said low-battery transistor It has the source field and drain field which estranged mutually and were 
formed in said semi-conductor layer, respectively. The depletion layer produced in the pn junction 
section of the said source field or said source field, and said semi-conductor layer of said memory cell 
transistor The depletion layer which does not reach said insulating layer but is produced, respectively in 
the pn junction section of the said source field and said drain field or said source field and said drain 
field, and said semi-conductor layer of said low-battery transistor is a semiconductor integrated circuit 
which reaches said insulating layer. 

[Claim 14] The depth from the principal plane of said semi-conductor layer to the base of said source 
field of said low-battery transistor and said drain field is a semiconductor integrated circuit [ deeper 
than the depth from said principal plane of said semi-conductor layer to the base of said source field of 
said memory cell transistor ] according to claim 13. 

[Claim 1 5] The thickness of said semi-conductor layer in said low-battery section is a semiconductor 
integrated circuit [ thinner than the thickness of said semi-conductor layer in said memory cell array 
section ] according to claim 13. 

[Claim 16] The semiconductor integrated circuit of any one publication of claim 13-15 with which it is 
formed in said semi-conductor layer at the boundary part of said memory cell array section and said 
low-battery section, and a base is further equipped with the isolation insulator layer which reaches said 
insulating layer. 

[Claim 1 7] It is the semiconductor integrated circuit which is equipped with the substrate which has the 
memory cell array section in which two or more memory cell transistors were formed, the low-battery 
section in which two or more low-battery transistors driven on an electrical potential difference lower 
than said memory cell transistor were formed, and the high-voltage section in which two or more high- 
voltage transistors driven on an electrical potential difference higher than said low-battery transistor 
were formed, and is characterized by to arrange said high-voltage section and said low-battery section 
on both sides of said memory cell array section. 

[Claim 18] The RF circuit section in which said low-battery section is divided into two or more circuit 
blocks, and the RF circuit was formed is a semiconductor integrated circuit according to claim 17 
prepared in said circuit block arranged in the most distant part from said high-voltage section. 

[Claim 19] Said substrate is a SOI substrate with which the laminating of a semi-conductor substrate, - 

an insulating layer, and the semi-conductor layer was carried out to this order. Said semiconductor 
integrated circuit The 1 st isolation insulator layer which was formed in said semi-conductor layer at 
each boundary part of said memory cell array section, said low-battery section, and said high-voltage 
section and which has the base which reaches said insulating layer, The semiconductor integrated 
circuit according to claim 18 which is formed in said semi-conductor layer at the boundary part of said 
RF circuit section and other fields, has the base which reaches said insulating layer, and is further 
equipped with the 2nd isolation insulator layer broader than said 1st isolation insulator layer. 
[Claim 20] Said substrate is a SOI substrate with which the laminating of a semi-conductor substrate, 
an insulating layer, and the semi-conductor layer was carried out to this order. Said semiconductor 
integrated circuit [ in the 1 st isolation insulator layer which was formed among said memory cell 
transistors which adjoin mutually in the principal plane of said semi-conductor layer and which has the 
base which does not reach said insulating layer, and said principal plane of said semi-conductor layer ] It 
is formed among said low-battery transistors which adjoin mutually, and has further the 2nd isolation 
insulator layer which has the base which does not reach said insulating layer. The depth from said 
principal plane of said semi-conductor layer to said base of said 1st isolation insulator layer is a 
semiconductor integrated circuit according to claim 17 characterized by being deeper than the depth 
from said principal plane of said semi-conductor layer to said base of said 2nd isolation insulator layer. 
[Claim 21] Said substrate is a SOI substrate with which the laminating of a semi-conductor substrate, 
an insulating layer, and the semi-conductor layer was carried out to this order. Said semiconductor 
integrated circuit [ in the 1st isolation insulator layer in which it was formed among said memory cell 
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transistors which adjoin mutually in the principal plane of said semi-conductor layer, and the base was 
adjoined and the 1st channel cut layer was formed, and said principal plane of said semi-conductor 
layer ] It has further the 2nd isolation insulator layer in which it was formed among said low-battery 
transistors which adjoin mutually, and the base was adjoined and the 2nd channel cut layer was formed. 
The high impurity concentration of said 1 st channel cut layer is a semiconductor integrated circuit 
according to claim 17 characterized by being higher than the high impurity concentration of said 2nd 
channel cut layer. 

[Claim 22] The threshold electrical potential difference of said memory cell transistor is a 
semiconductor integrated circuit according to claim 17 characterized by being higher than the threshold 
electrical potential difference of said low-battery transistor. 

[Claim 23] The memory cell array section in which the laminating of a semi-conductor substrate, an 
insulating layer, and the semi-conductor layer was carried out to this order, and two or more memory 
cell transistors were formed, The low-battery section in which two or more low-battery transistors 
driven on an electrical potential difference lower than said memory cell transistor were formed, [ in the 
SOI substrate which has the high-voltage section in which two or more high-voltage transistors driven 
on an electrical potential difference higher than said low-battery transistor were formed, and said semi- 
conductor layer ] The semiconductor integrated circuit which was formed in each boundary part of said 
memory cell array section, said low-battery section, and said high-voltage section and with which a base 
is equipped with the 1st isolation insulator layer which reaches said insulating layer. 
[Claim 24] Said high-voltage section is a semiconductor integrated circuit according to claim 23 which 
said semiconductor integrated circuit is formed in said semi-conductor layer in said part, has the base 
which reaches said insulating layer, and is further equipped with the 2nd isolation insulator layer broader 
than said 1st isolation insulator layer by having in a part the part which adjoins said low-battery section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of a non-volatile semiconductor memory, 
and the structure of the flash memory using the SOI (Silicon On Insulator) substrate especially. 
Moreover, this invention relates to the structure of semiconductor integrated circuits, such as LSI, 
where the above-mentioned non-volatile semiconductor memory was formed. 
[0002] 

[Description of the Prior Art] Drawing 46 is the sectional view showing typically the structure of a 
memory cell transistor of the flash memory which used the bulk substrate (the usual semi-conductor 
substrate which is not a SOI substrate is meant). In the top face of a silicon substrate 101, 102s of 
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source fields and 102d of drain fields which accomplish a pair estrange mutually, and are formed. On the 
top face of the silicon substrate 101 of the part 102d's [ 102s of source fields and ] of drain fields 
pinched, the laminated structure by which the laminating of gate oxide 103, the floating gate 104, an 
insulator layer 105, and the control gate 106 was carried out to this order is formed, and the sidewall 
107 which consists of an insulator layer is formed in the side face of this laminated structure. 
[0003] In write-in actuation of data, it is in the condition which impressed touch-down potential, for 
example to 102s of source fields, and the high voltage is impressed to 102d of drain fields, and the 
control gate 106. Thereby, the hot electron generated in the high electric-field field near a channel field 
and the 102d of the drain fields is poured in into the floating gate 104. 

[0004] Drawing 47 is the sectional view showing typically the structure of a memory cell transistor of 
the flash memory which used the SOI substrate. The SOI substrate 108 has accomplished the laminated 
structure by which the laminating of a silicon substrate 109, the BOX (Buried OXide) layer 110, and the 
silicon layer 1 1 1 was carried out to this order. In the silicon layer 111, the isolation insulator layer 1 12 of 
a perfect discrete type which arrives at the top face of the BOX layer 1 10 from the top face of the 
silicon layer 1 1 1 is formed alternatively. In the component formation field specified by the isolation 
insulator layer 112, 102s of source fields and 102d of drain fields which accomplish a pair estrange 
mutually, and are formed. The base of 102s of source fields and 102d of drain fields has arrived at the 
top face of the BOX layer 1 1 0. 

[0005] Moreover, on the top face of the silicon layer 1 1 1 of the part a body fields, i.e., 102s of source 
fields and 102d of drain fields, pinched, the laminated structure by which the laminating of gate oxide 
103, the floating gate 104, an insulator layer 105, and the control gate 106 was carried out to this order 
is formed, and the sidewall 107 which consists of an insulator layer is formed in the side face of this 
laminated structure. 

[0006] Drawing 48 is the circuit diagram extracting and showing a part of configuration of the memory 
cell array of a flash memory. Drawing 4848 shows only the configuration of a total of 15 memory cells 
for five line x3 train. Each memory cell is equipped with the memory cell transistor shown in drawing 47 , 
respectively. About the memory cell belonging to the same line, the control gate CG of each memory 
cell transistor is connected to the common word line. For example, the control gate CG of each memory 
cell transistor with which memory cells MC1 1-MC1 3 are equipped is connected to the word line WL101 
in common. 

[0007] Moreover, the source S of each memory cell transistor is connected to the common source line 
about the memory cell belonging to the same line. For example, the source S of each memory cell 
transistor with which memory cells MC1 1-MC13 are equipped is connected to the source line SL 101 in 
common. Moreover, the source lines SL101-SL105 of each line are connected to the common source 
line SL 100. 

[0008] Moreover, about the memory cell belonging to the same train, the drain D of each memory cell 
transistor is connected to the common bit line. For example, the drain D of each memory cell transistor 
with which memory cells MC11-MC51 are equipped is connected to the bit line BL101 in common. 
[0009] Drawing 49 is a plan which has the configuration of a memory cell array shown in drawing 48 and 
in which showing the structure of the conventional non-volatile semiconductor memory. However, 
drawing 49 shows typically the arrangement relation of the floating gate, a word line (it serves as the 
control gate), a source line, and an isolation insulator layer. For example, the floating gate 41 1,412,421 
shown in drawing 49 is equivalent to each floating gate FG of the memory cell transistor with which the 
memory cells MC11, MC12, and MC21 shown in drawing 48 are equipped, respectively. 
[0010] Moreover, for example, the source field Sa shown in drawing 49 corresponds to each source S of 
the memory cell transistor with which the memory cells MC1 1 and MC21 shown in drawing 48 are 
equipped, respectively, and the source field Sd shown in drawing 49 corresponds to each source S of 
the memory cell transistor with which the memory cells MC31 and MC41 shown in drawing 48 are 
equipped, respectively. 
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[001 1] Moreover, for example, the drain field Da shown in drawing 49 corresponds to each drain D of the 
memory cell transistor with which the memory cells MC21 and MC31 shown in drawing 48 are equipped, 
respectively, and the drain field Dd shown in drawing 49 corresponds to each drain D of the memory cell 
transistor with which the memory cells MC41 and MC51 shown in drawing 4848 are equipped, 
respectively. 

[0012] In the source lines SL103 and SL104, with reference to drawing 49 , the source line SL 105 
contains [ the source lines SL101 and SL102 ] source field Sg-Si including source field Sd-Sf including 
source field Sa-Sc. The source lines SL101-SL105 are formed by establishing the field in which the 
isolation insulator layer 112 is not formed in each spacing. 

[0013] Drawing 50 is the sectional view showing the cross-section structure in the location in alignment 
with the segment X100 shown in drawing 49 . The source field Sa and the source field Sb are mutually 
separated by the isolation insulator layer 1 1 2 of a perfect discrete type. 
[0014] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in such a 
conventional non-volatile semiconductor memory. This problem is explained with reference to drawing 
47 . As above-mentioned, in write-in actuation of data, it is in the condition which impressed touch- 
down potential to 102s of source fields, and the high voltage is impressed to 102d of drain fields, and the 
control gate 106. At this time, many electronic-electron hole pairs occur near a channel field and the 
102d of the drain fields according to a collision ionization phenomenon. 

[0015] In the conventional non-volatile semiconductor memory using a SOI substrate, since a body field 
is in a floating condition electrically, an electron hole is accumulated into a body field. Therefore, when 
body potential rises, the parasitism bipolar transistor which consists of 102s of source fields, 102d of 
drain fields, and a body field drives, consequently a parasitism bipolar current flows toward 102d of drain 
fields from 102s of source fields, and malfunction arises. Thus, according to the conventional non- 
volatile semiconductor memory, it originated in a body field being in a floating condition electrically, and 
the parasitism bipolar transistor drove by accumulating an electron hole into a body field, and there was 
a problem that malfunction arose. 

[0016] This invention sets it as the main purposes to obtain the non-volatile semiconductor memory 
which malfunction resulting from the drive of a parasitism bipolar transistor does not produce by - 
accomplishing in order to solve this problem, and avoiding that an electron hole is accumulated into a 
body field. 
[0017] 

[Means for Solving the Problem] Among this invention, a non-volatile semiconductor memory according 
to claim 1 The SOI substrate with which the laminating of a semi-conductor substrate, an insulating 
layer, and the semi-conductor layer was carried out to this order, The source field and drain field which 
estranged mutually, respectively and were formed in the principal plane of a semi-conductor layer, The 
1 st gate electrode formed through the insulator layer on the body field of the part pinched by a source 
field and the drain field, And it sets in two or more memory cell transistors which have the 2nd gate 
electrode formed through the insulator layer on the 1st gate electrode and which have been arranged in 
the shape of a matrix, and the principal plane of a semi-conductor layer. [ the isolation insulator layer 
which was formed among the memory cell transistors which adjoin mutually a line writing direction 
perpendicular to the direction in which the source field and drain field of a memory cell transistor are 
located in a line and which has the base which does not reach an insulating layer, and in a semi- 
conductor layer ] The memory cell transistor which adjoins a line writing direction mutually is formed 
among the source fields which it has, respectively, and is equipped with a source field and the impurity 
installation field of the same conductivity type. 

[0018] Moreover, a non-volatile semiconductor memory according to claim 2 is a non-volatile 
semiconductor memory according to claim 1 among this invention, and the depletion layer produced in 
the pn junction section of a source field or a source field, and a semi-conductor layer is characterized 
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by not reaching an insulating layer. 

[0019] Moreover, a non-volatile semiconductor memory according to claim 3 is a non-volatile 
semiconductor memory according to claim 2 among this invention, and the depletion layer produced in 
the pn junction section of a drain field or a drain field, and a semi-conductor layer is characterized by 
not reaching an insulating layer. 

[0020] Moreover, a non-volatile semiconductor memory according to claim 4 is a non-volatile 
semiconductor memory according to claim 2 among this invention, and the depletion layer produced in 
the pn junction section of a drain field or a drain field, and a semi-conductor layer is characterized by 
reaching an insulating layer. 

[0021] Among this invention, moreover, a non-volatile semiconductor memory according to claim 5 The 
depletion layer which is a non-volatile semiconductor memory according to claim 1, and is produced, 
respectively in the pn junction section of a source field and a drain field or a source field and a drain 
field/and a semi-conductor layer All reach an insulating layer. A non-volatile semiconductor memory 
The word line to which two or more memory cell transistors belonging to the same line were connected 
in common with the 2nd gate electrode which it has, respectively, The body line by which two or more 
memory cell transistors belonging to the same line connect the body field which it has, respectively, It is 
characterized by having further the 1 st drive circuit which is connected to a word line and supplies the 
1st driving signal to a word line, and the 2nd drive circuit which is connected to a body line and supplies 
the 2nd driving signal to a body line. 

[0022] Moreover, a non-volatile semiconductor memory according to claim 6 is a non-volatile 
semiconductor memory according to claim 5 among this invention, and the 1st and 2nd drive circuits are 
characterized by inserting the memory cell array section by which two or more memory cells which 
contain a memory cell transistor, respectively have been arranged, and being arranged mutually in the 
opposite side. 

[0023] Among this invention, moreover, a non-volatile semiconductor memory according to claim 7 The 
SOI substrate with which the laminating of a semi-conductor substrate, an insulating layer, and the 
semi-conductor layer was carried out to this order, The source field and drain field which estranged 
mutually, respectively and were formed in the principal plane of a semi-conductor layer, The 1 st gate 
- electrode formed through the insulator layer on the body field of the part pinched by a source field and 
the drain field, And it sets in two or more memory cell transistors which have the control gate formed 
through the insulator layer on the 1st gate electrode and which have been arranged in the shape of a 
matrix, and the principal plane of a semi-conductor layer. It is formed among the memory cell transistors 
which adjoin mutually a line writing direction perpendicular to the direction in which the source field and 
drain field of a memory cell transistor are located in a line. The depletion layer which is equipped with 
the isolation insulator layer which has the base which does not reach an insulating layer, and is produced 
in the pn junction section of a source field or a source field, and a semi-conductor layer The depletion 
layer which does not reach an insulating layer but is produced in the pn junction section of a drain field 
or a drain field, and a semi-conductor layer is characterized by reaching an insulating layer. 
[0024] Among this invention, moreover, a non-volatile semiconductor memory according to claim 8 The 
SOI substrate with which the laminating of a semi-conductor substrate, an insulating layer, and the 
semi-conductor layer was carried out to this order, The source field and drain field which estranged 
mutually, respectively and were formed in the principal plane of a semi-conductor layer, The 1st gate , 
electrode formed through the insulator layer on the body field of the part pinched by a source field and 
the drain field, And it sets in two or more memory cell transistors which have the 2nd gate electrode 
formed through the insulator layer on the 1st gate electrode and which have been arranged in the shape 
of a matrix, and the principal plane of a semi-conductor layer. The isolation insulator layer which has the 
base which is formed among the memory cell transistors which adjoin mutually a line writing direction 
perpendicular to the direction in which the source field and drain field of a memory cell transistor are 
located in a line, and does not reach an insulating layer, The word line to which two or more memory cell 
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transistors belonging to the same line were connected in common with the 2nd gate electrode which it 
has, respectively, The body line by which two or more memory cell transistors belonging to the same line 
connect the body field which it has, respectively, The 1st drive circuit which is connected to a word line 
and supplies the 1st driving signal to a word line, Each depletion layer which is connected to a body line, 
is equipped with the 2nd drive circuit which supplies the 2nd driving signal to a body line, and is 
produced, respectively in the pn junction section of a source field and a drain field or a source field and 
a drain field, and a semi-conductor layer reaches an insulating layer. 

[0025] Moreover, a non-volatile semiconductor memory according to claim 9 is a non-volatile 
semiconductor memory according to claim 8 among this invention, and the 1st and 2nd drive circuits are 
characterized by inserting the memory cell array section by which two or more memory cells which 
contain a memory cell transistor, respectively have been arranged, and being arranged mutually in the 
opposite side. 

[0026] Among this invention, moreover, a non-volatile semiconductor memory according to claim 10 
They are claims 5, 6, and 8 and the non-volatile semiconductor memory of any one publication of nine. 
The 2nd drive circuit It is characterized by supplying the 1st potential as the 2nd driving signal, and 
supplying touch-down potential or the 1st potential, and the 2nd potential of reversed polarity as the 
2nd driving signal to a non-choosing body line to the body line chosen at the time of read-out of data. 
[0027] Moreover, non-volatile semiconductor memories according to claim 11 are claims 5 and 6 and a 
non-volatile semiconductor memory of any one publication of 8-10 among this invention, and the 2nd 
drive circuit is characterized by for the 1st drive circuit preceding supplying the 1st driving signal to a 
word line, and supplying the 2nd driving signal to a body line. 

[0028] Moreover, it is characterized by forming the memory cell transistor which is the non-volatile 
semiconductor memory of any one publication of claim 7-11, and adjoins a line writing direction mutually 
in a semi-conductor layer among the source fields which it has, respectively, and equipping further a 
non-volatile semiconductor memory according to claim 12 with the impurity installation field of the same 
conductivity type as a source field among this invention. 

[0029] Among this invention, moreover, a semiconductor integrated circuit according to claim 13 The 
SOI substrate with which the laminating of a semi-conductor substrate, an insulating layer, and the 
semi-conductor layer was carried out to this order, Two or more memory cell transistors formed in -the 
memory cell array section of a SOI substrate, It is formed in the low-battery section of a SOI substrate, 
and has two or more low-battery transistors driven on an electrical potential difference lower than the 
driver voltage of a memory cell transistor. A memory cell transistor and a low-battery transistor It has 
the source field and drain field which estranged mutually and were formed in the semi-conductor layer, 
respectively. The depletion layer produced in the pn junction section of the source field or source field, 
and semi-conductor layer of a memory cell transistor The depletion layer which does not reach an 
insulating layer but is produced, respectively in the pn junction section of the source field and the drain 
field or the source field and drain field, and semi-conductor layer of a low-battery transistor reaches an 
insulating layer. 

[0030] Moreover, a semiconductor integrated circuit according to claim 14 is a semiconductor integrated 
circuit according to claim 13 among this invention, and the depth from the principal plane of a semi- 
conductor layer to the base of the source field of a low-battery transistor and a drain field is 
characterized by being deeper than the depth from the principal plane of a semi-conductor layer to the 
base of the source field of a memory cell transistor. 

[0031] Moreover, among this invention, a semiconductor integrated circuit according to claim 15 is a 
semiconductor integrated circuit according to claim 13, and thickness of the semi-conductor layer in the 
low-battery section is characterized by being thinner than the thickness of the semi-conductor layer in 
the memory cell array section. 

[0032] Moreover, among this invention, a semiconductor integrated circuit according to claim 16 is a 
semiconductor integrated circuit of any one publication of claim 13-15, and it is formed in a semi- 
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conductor layer at the boundary part of the memory cell array section and the low-battery section, and 
is characterized by equipping a base with the isolation insulator layer which reaches an insulating layer 
further. 

[0033] Among this invention, moreover, a semiconductor integrated circuit according to claim 1 7 The 
memory cell array section in which two or more memory cell transistors were formed, The low-battery 
section in which two or more low-battery transistors driven on an electrical potential difference lower 
than a memory cell transistor were formed, It has the substrate which has the high-voltage section in 
which two or more high-voltage transistors driven on an electrical potential difference higher than a 
low-battery transistor were formed, and the high-voltage section and the low-battery section are 
characterized by being arranged on both sides of the memory cell array section. 

[0034] Moreover, a semiconductor integrated circuit according to claim 18 is a semiconductor integrated 
circuit according to claim 1 7 among this invention, the low-battery section is divided into two or more 
circuit blocks, and the high frequency circuit section in which the high frequency circuit was formed is 
characterized by being prepared in the circuit block arranged in the most distant part from the high- 
voltage section. 

[0035] Among this invention, moreover, a semiconductor integrated circuit according to claim 1 9 It is a 
semiconductor integrated circuit according to claim 18. A substrate A semi-conductor substrate, an 
insulating layer, and a semi-conductor layer are the SOI substrates by which the laminating was carried 
out to this order. A semiconductor integrated circuit The 1st isolation insulator layer which was formed 
in the semi-conductor layer at each boundary part of the memory cell array section, the low-battery 
section, and the high-voltage section and which has the base which reaches an insulating layer, It is 
formed in a semi-conductor layer at the boundary part of the RF circuit section and other fields, has the 
base which reaches an insulating layer, and is characterized by having further the 2nd isolation insulator 
layer broader than the 1st isolation insulator layer. 

[0036] Among this invention, moreover, a semiconductor integrated circuit according to claim 20 It is a 
semiconductor integrated circuit according to claim 17. A substrate A semi-conductor substrate, an 
insulating layer, and a semi-conductor layer are the SOI substrates by which the laminating was carried 
out to this order. A semiconductor integrated circuit [ in the 1st isolation insulator layer which was 
^ formed among the memory cell transistors which adjoin mutually in the principal plane of a semi- - 
conductor layer and which has the base which does not reach an insulating layer, and the principal plane 
of a semi-conductor layer ] It is formed among the low-battery transistors which adjoin mutually, and 
has further the 2nd isolation insulator layer which has the base which does not reach an insulating layer. 
The depth from the principal plane of a semi-conductor layer to the base of the 1st isolation insulator 
layer is characterized by being deeper than the depth from the principal plane of a semi-conductor layer 
to the base of the 2nd isolation insulator layer. 

[0037] Among this invention, moreover, a semiconductor integrated circuit according to claim 21 It is a 
semiconductor integrated circuit according to claim 17. A substrate A semi-conductor substrate, an 
insulating layer, and a semi-conductor layer are the SOI substrates by which the laminating was carried 
out to this order. A semiconductor integrated circuit [ in the 1st isolation insulator layer in which it was 
formed among the memory cell transistors which adjoin mutually in the principal plane of a semi- 
conductor layer, and the base was adjoined and the 1st channel cut layer was formed, and the principal 
plane of a semi-conductor layer ] It has further the 2nd isolation insulator layer in which it was formed 
among the low-battery transistors which adjoin mutually, and the base was adjoined and the 2nd channel 
cut layer was formed. High impurity concentration of the 1st channel cut layer is characterized by being 
higher than the high impurity concentration of the 2nd channel cut layer. 

[0038] Moreover, a semiconductor integrated circuit according to claim 22 is a semiconductor integrated 
circuit according to claim 1 7 among this invention, and the threshold electrical potential difference of a 
memory cell transistor is characterized by being higher than the threshold electrical potential difference 
of a low-battery transistor. 
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[0039] Among this invention, moreover, a semiconductor integrated circuit according to claim 23 The 
memory cell array section in which the laminating of a semi-conductor substrate, an insulating layer, and 
the semi-conductor layer was carried out to this order, and two or more memory cell transistors were 
formed, The low-battery section in which two or more low-battery transistors driven on an electrical 
potential difference lower than a memory cell transistor were formed, [ in the SOI substrate which has 
the high-voltage section in which two or more high-voltage transistors driven on an electrical potential 
difference higher than a low-battery transistor were formed, and a semi-conductor layer ] It has the 1st 
isolation insulator layer which was formed in each boundary part of the memory cell array section, the 
low-battery section, and the high-voltage section and to which a base reaches an insulating layer. 
[0040] Moreover, a semiconductor integrated circuit according to claim 24 is a semiconductor integrated 
circuit according to claim 23 among this invention, and it has in a part the part which adjoins the low- 
battery section, a semiconductor integrated circuit is formed in the semi-conductor layer in a part, and 
the high-voltage section has the base which reaches an insulating layer, and is characterized by having 
further the 2nd isolation insulator layer broader than the 1st isolation insulator layer. 
[0041] 

[Embodiment of the Invention] Gestalt 1 . drawing 1 of operation is the sectional view showing the 
structure of a memory cell transistor of the flash memory concerning the gestalt 1 of operation of this 
invention. The SOI substrate 1 has accomplished the laminated structure by which the laminating of a 
silicon substrate 2, the BOX layer 3, and the silicon layer 4 was carried out to this order. In the top face 
of the silicon layer 4, the isolation insulator layer 5 of the partial trench discrete type (a "fractional 
separation mold" is only called hereafter) with which a base does not arrive at the top face of the BOX 
layer 3 is formed alternatively. Moreover, in the component formation field specified by the isolation 
insulator layer 5, the source field and drain field (it does not appear in drawing 1 ) which accomplish a 
pair across the body field 70 are formed in the top face of the silicon layer 4. Moreover, on the top face 
of the silicon layer 4 of a part in which the body field 70 is formed, the laminated structure by which the 
laminating of gate oxide 6, the floating gate 7, an insulator layer 8, and the control gate 9 was carried out 
to this order is formed. Gate electrode structure is constituted by forming in the side face of this 
laminated structure the sidewall 1 1 (it not appearing in drawing 1 ) which consists of an insulator layer. 
[0042] Thus; the potential of the body field 70 is fixable by adopting not-the isolation insulator layer of a - 
perfect discrete type but the isolation insulator layer 5 of a fractional separation mold from the outside 
as an isolation insulator layer for separating the memory cells which adjoin mutually through the silicon 
layer 4 of the part located between the base of the isolation insulator layer 5, and the top face of the 
BOX layer 3. Therefore, the above-mentioned malfunction resulting from an electron hole being 
accumulated into the body field 70 can be avoided, and pressure-proofing between source-drains can be 
raised. Consequently, the memory cell transistor which can perform write-in actuation and read-out 
actuation of data using the high voltage can be obtained. 

[0043] Moreover, in the circumference circuit section in which circumference circuits in which the 
memory cell is formed, such as not only the memory cell array section but a sense amplifier, are formed, 
pressure-proofing between source-drains can be similarly raised by adopting the isolation insulator layer 
5 of a fractional separation mold. 

[0044] Drawing 2 is the circuit diagram extracting and showing a part of configuration of the memory cell 
array of a flash memory. Drawing 2 shows only the configuration of a total of 15 memory cells for five 
line x3 train. Here, the "line" at the time of specifying a direction perpendicular to the direction in which 
the source field and drain field of a memory cell transistor are located in a line with reference to below- 
mentioned drawing 3 as a "line writing direction" is meant as the "line" of a memory cell array. 
Moreover, the "train" of a MEMOSERU array means the "train" at the time of specifying the direction 
where the source field and drain field of a memory cell transistor are located in a line with reference to 
below-mentioned drawing 3 as "the direction of a train." Each memory cell is equipped with the memory 
cell transistor shown in drawing 1 , respectively. About the memory cell belonging to the same line, the 
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control gate CG of each memory cell transistor is connected to the common word line. For example, the 
control gate CG of each memory cell transistor with which memory cells MC1 1-MC13 are equipped is 
connected to the word line WL1 in common. 

[0045] Moreover, the source S of each memory cell transistor is connected to the common source line 
about the memory cell belonging to the same line. For example, the source S of each memory cell 
transistor with which memory cells MC1 1-MC13 are equipped is connected to the source line SL 1 in 
common. Moreover, the source lines SL1-SL5 of each line are connected to the common source line SL 
0. 

[0046] Moreover, about the memory cell belonging to the same train, the drain D of each memory cell 
transistor is connected to the common bit line. For example, the drain D of each memory cell transistor 
with which memory cells MC11-MC51 are equipped is connected to the bit line BL1 in common. 
[0047] Drawing 3 is a plan which has the configuration of a memory cell array shown in drawing 2 and in 
which showing the structure of the non-volatile semiconductor memory concerning the gestalt 1 of this 
operation. However, drawing 3 shows typically the arrangement relation of the floating gate, a word line 
(it serves as the control gate), a source line, and an isolation insulator layer. For example, the floating 
gate 711,712,721 shown in drawing 3 is equivalent to each floating gate FG of the memory cell transistor 
with which the memory cells MC11, MC12, and MC21 shown in drawing 2 are equipped, respectively. 
[0048] Moreover, for example, the source field Sa shown in drawing 3 corresponds to each source S of 
the memory cell transistor with which the memory cells MC1 1 and MC21 shown in drawing 2 are 
equipped, respectively, and the source field Sd shown in drawing 3 corresponds to each source S of the 
memory cell transistor with which the memory cells MC31 and MC41 shown in drawing 2 are equipped, 
respectively. 

[0049] Moreover, for example, the drain field Da shown in drawing 3 corresponds to each drain D of the 
memory cell transistor with which the memory cells MC21 and MC31 shown in drawing 2 are equipped, 
respectively, and the drain field Dd shown in drawing 3 corresponds to each drain D of the memory cell 
transistor with which the memory cells MC41 and MC51 shown in drawing 2 are equipped, respectively. 
[0050] In the source lines SL3 and SL4, with reference to drawing 3 , the source line SL 5 contains [ the 
source lines SL1 and SL2 ] source field Sg-Si including source field Sd-Sf including source field Sa-Sc. 
The isolation insulator layer 5 is extended and formed in band-like between each train so that the - 
memory cells belonging to a different train may be separated. In drawing 3 , hatching of a slash has been 
performed to the field in which the isolation insulator layer 5 is formed. 

[0051] All the source fields belonging to the same line are mutually connected electrically through the 
silicon layer 4 of the part located between the base of the isolation insulator layer 5, and the top face of 
the BOX layer 3. For example, source field Sa-Sc is electrically connected through the silicon layer 4 of 
the above-mentioned part, and, thereby, the band-like source lines SL1 and SL2 which extend in a line 
writing direction are constituted. 

[0052] Thus, according to the non-volatile semiconductor memory concerning the gestalt 1 of this 
operation, the source fields which adjoin a line writing direction mutually are mutually connected 
electrically through the silicon layer 4 of the part located between the base of the isolation insulator 
layer 5 of a fractional separation mold, and the top face of the BOX layer 3, and, thereby, the source 
lines SL1-SL5 are constituted. Therefore, since it is not necessary to establish the field in which the 
isolation insulator layer 5 is not formed in each spacing in forming the source lines SL1-SL5, as 
compared with the conventional non-volatile semiconductor memory shown in drawing 49 , the area of 
the memory cell array section is reducible. 

[0053] Drawing 4 is the plan showing the structure of the non-volatile semiconductor memory which is 
made to correspond to drawing 3 and is applied to the modification of the gestalt 1 of operation of this 
invention. The non-volatile semiconductor memory shown in drawing 4 forms the impurity installation 
field 10 mentioned later in the silicon layer 4 of the part exposed by removal of the isolation insulator 
layer 5 by removing the isolation insulator layer 5 between the source fields (for example, the source 
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field Sa and the source field Sb) which adjoin a line writing direction mutually on the basis of the non- 
volatile semiconductor memory shown in drawing 3 , and using the part as an aperture for impurity 
installation. 

[0054] Drawing 5 -8 are the sectional view showing the cross-section structure in the location in 
alignment with the segments X1-X4 shown in drawing 4 , respectively. With reference to drawing 5 , the 
body field B11 and the body field B12 are mutually connected electrically through the silicon layer 4 of 
the part located between the base of the isolation insulator layer 5, and the top face of the BOX layer 3. 
Consequently, the potential of the body fields B1 1 and B12 is fixable to the same potential by 
impressing an electrical potential difference to the silicon layer 4 from the exterior. 
[0055] With reference to drawing 6 , the crevice produced by having removed the isolation insulator 
layer 5 is formed in the top face of the silicon layer 4 located between the source field Sd and the 
source field Se. And in the silicon layer 4 located between the source fields Sd and the source fields Se 
of a part which were exposed by removal of the isolation insulator layer 5, the impurity installation field 
10 of the same conductivity type as the source fields Sd and Se is formed. 

[0056] Moreover, with reference to drawing 8 , the isolation insulator layer 5 between a word line WL3 
and a word line WL4 is removed. And the impurity installation field 10 is formed in the silicon layer 4 of 
the part exposed by removal of the isolation insulator layer 5. 

[0057] After forming a memory cell transistor, the impurity installation field 10 removes the isolation 
insulator layer 5, forms the above-mentioned crevice, and is formed by introducing the impurity of the 
same conductivity type as a source field in the silicon layer 4 from the base of the above-mentioned 
crevice with ion-implantation after that. In addition, in removing the isolation insulator layer 5, you may 
remove completely until the silicon layer 4 under it is exposed, as shown in drawing 6 and 8, or only a 
part may be removed. 

[0058] As shown in drawing 6 and 8, as for the impurity installation field 10, it is desirable to form so 
that the base may arrive at the top face of the BOX layer 3. Since it can avoid that pn junction capacity 
arises and the parasitic capacitance of a source line can be reduced between the base of the impurity 
installation field 10, and the silicon layer 4 by this, improvement in the speed of operation and reduction 
of power consumption can be aimed at. 

[0059] With reference to drawing 7 , the source fields Sa, Sd, and Sg and the drain fields Da and Dd 
have arrived at the top face of the BOX layer 3. Here, both mode ( drawing 7 ) to which the impurity 
diffusion field of a source field and a drain field itself arrives at the top face of a BOX layer, respectively, 
saying "a source field and a drain field arrive at the top face of a BOX layer", and mode to which the 
depletion layer produced in the pn junction section of a source field and a drain field, and a silicon layer 
arrives at the top face of a BOX layer, respectively are included. It is [ in / about this point / this 
specification ] the same as that of the following. Since the pn junction capacity produced between a 
source field and a drain field, and the silicon layer 4 by forming a source field and a drain field can be 
reduced so that the top face of the BOX layer 3 may be arrived at, and the parasitic capacitance of a 
source line can be reduced, improvement in the speed of operation and reduction of power consumption 
can be aimed at. 

[0060] Thus, according to the non-volatile semiconductor memory concerning the modification of the 
gestalt 1 of this operation, the impurity installation field 10 of the same conductivity type as a source 
field was formed in the silicon layer 4 located among the source fields which adjoin a line writing 
direction mutually. Therefore, resistance of the source lines SL1-SL5 can be reduced. 
[0061] In the non-volatile semiconductor memory concerning the gestalt 1 of the gestalt 2. above- 
mentioned implementation of operation, as shown in drawing 7 , the source field and drain field of a 
memory cell transistor were deeply formed so that the top face of the BOX layer 3 might be arrived at 
However, since the source field Sa and the drain field Da face across the body field B21 from right and 
left as shown in drawing 7 for example, The width of face of the body field Da of the direction of channel 
length becomes narrow. The result, In drawing 7 It is related in the direction perpendicular to space. 
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Body resistance goes up (). [ "Bulk-Layout-Compatible 0.18 micrometer SOI-CMOS Technology Using 
Body-Fixed Partial Trench Isolation ] (PTI) ", Y.Hirano et al., 1999 IEEE International SOI Conference, 
Oct.1999, pp131 reference. With the. gestalt 2 of this operation, the non-volatile semiconductor memory 
which can avoid this un-arranging is proposed. 

[0062] Drawing 9 is the sectional view showing the structure of the non-volatile semiconductor memory 
concerning the gestalt 2 of operation of this invention. Drawing 9 is made to correspond to drawing 7 , 
and is equivalent to what expanded and showed only one memory cell transistor. The source field S of a 
memory cell transistor and the drain field D are shallowly formed so that the top face of the BOX layer 
3 may not be arrived at. Thus, the source field S which does not arrive at the top face of the BOX layer 
3, and the drain field D can be formed, when the thickness of the silicon layer 4 is 150nm, impregnation 
energy carries out 8keV(s) on condition that 4x1015-/cm2 and a dose carries out the ion implantation 
of the As (in the case of NMOS). 

[0063] Moreover, drawing 10 is the sectional view showing the structure of the non-volatile 
semiconductor memory which is made to correspond to drawing 6 and is applied to the gestalt 2 of 
operation of this invention. To the source field S being formed so that the top face of the BOX layer 3 
may not be arrived at, like the gestalt 1 of the above-mentioned implementation, the impurity installation 
field 10 is formed so that the top face of the BOX layer 3 may be arrived at. 

[0064] Thus, since according to the non-volatile semiconductor memory concerning the gestalt 2 of this 
operation the source field S of a memory cell transistor and the drain field D were formed so that the 
top face of the BOX layer 3 might not be arrived at, it is avoidable that body resistance goes up about a 
direction perpendicular to space in drawing 9 . 

[0065] Moreover, with reference to drawing 3 and 4, body potential was fixable only through the field 
between the memory cells which adjoin a line writing direction mutually with the non-volatile 
semiconductor memory concerning the gestalt 1 of the above-mentioned implementation. On the other 
hand, according to the non-volatile semiconductor memory concerning the gestalt 2 of this operation, 
body potential is fixable even if it lets the field between the memory cells which adjoin in the direction of 
a train mutually pass, since the silicon layer 4 exists between each base of the source field S and the 
drain field D, and the top face of the BOX layer 3. Consequently, the fixed capacity of body potential 
increases and pressure-prObfing between source-drains can be raised further. 

[0066] And as shown in drawing 10 . since the impurity installation field 10 is formed so that the top 
face of the BOX layer 3 may be arrived at. it is avoidable that pn junction capacity arises between the 
impurity installation field 10 and the silicon layer 4. Therefore, increase of the parasitic capacitance of 
the source line accompanying forming a source field and a drain field so that the top face of the BOX 
layer 3 may not be arrived at can be suppressed to the minimum. 

[0067] In the non-volatile semiconductor memory concerning the gestalt 1 of the gestalt 3. above- 
mentioned implementation of operation, the pn junction capacity by the side of a drain does effect to 
the read-out actuation and the write-in actuation of data which are accessed at random. Moreover, the 
pn junction capacity by the side of the source does effect to the elimination actuation of data performed 
to a package. However, these relation changes with the cellular structure, the method of writing or 
elimination, and configurations of a memory cell array (a Nikkei micro device, the March, 2000 issue, 
pp74, 75 reference). 

[0068] Drawing 1 1 is the sectional view showing the structure of the non-volatile semiconductor 
memory concerning the gestalt 3 of operation of this invention. Drawing 1 1 R> 1 is made to correspond 
to drawing 7 , and is equivalent to what expanded and showed the memory cell transistor with which 
memory cells MC31 and MC41 are equipped, respectively. Like the gestalt 1 of the above-mentioned 
implementation, the drain fields Da and Dd are deeply formed so that the top face of the BOX layer 3 
may be arrived at. Thus, the drain fields Da and Dd which arrive at the top face of the BOX layer 3 can 
be formed, when the thickness of the silicon layer 4 is 150nm, impregnation energy carries out 50keV(s) 
on condition that 4x1015-/cm2 and a dose carries out the ion implantation of the As (in the case of 
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NMOS). On the other hand, like the gestalt 2 of the above-mentioned implementation, the source field 

Sd is shallowly formed so that the top face of the BOX layer 3 may not be arrived at. 

[0069] In addition, also in the non-volatile semiconductor memory concerning the gestalt 3 of this 

operation, the layout configuration shown in drawing 4 can be taken as a configuration of a memory cell 

array. In this case, the structure of a source line turns into structure shown in drawing 10 . 

[0070] Thus, the fixed capacity of body potential can be heightened by forming a source field so that the 

top face of the BOX layer 3 may not be arrived at, maintaining actuation of a high speed and a low 

power about read-out actuation and write-in actuation of data by forming a drain field so that the top 

face of the BOX layer 3 may be arrived at according to the non-volatile semiconductor memory 

concerning the gestalt 3 of this operation. 

[0071] Drawing 1 2 is the plan showing the structure of the non-volatile semiconductor memory 
concerning the modification of the gestalt 3 of this operation. However, drawing 12 shows typically the 
arrangement relation of the floating gate, a word line (it serves as the control gate), a source line, and an 
isolation insulator layer. The field in which the isolation insulator layer 5 is not formed is established in 
each spacing like the layout of a memory cell array shown in drawing 49 , and the source lines SL1-SL5 
are formed in this field. At this time, the source lines SL1-SL5 are shallowly formed so that the top face 
of the BOX layer 3 may not be arrived at. That is, the silicon layer 4 exists between the base of the 
source lines SL1-SL5, and the top face of the BOX layer 3. 

[0072] According to the non-volatile semiconductor memory concerning the modification of the gestalt 
3 of this operation, the potential of the body field which adjoins in the direction of a train mutually on 
both sides of the source lines SL1-SL5 is mutually fixable through the silicon layer 4 of the part located 
between the base of the source lines SL1-SL5, and the top face of the BOX layer 3. Therefore, from a 
viewpoint of reducing the area of the memory cell array section as compared with drawing 3 and the 
layout shown in 4, although it is inferior, about the fixed capacity of body potential, it excels very much. 
Therefore, as for adopting the layout shown in drawing 12 , it is desirable for there to be many counts of 
rewriting etc. in the flash memory as which high pressure-proofing is required between source-drains. In 
addition, even if it is the non-volatile semiconductor memory which takes the layout shown in drawing 
12 , since the drain field is formed so that the top face of the BOX layer 3 may be arrived at, it can 
maintain actuation of a high speed and a low power about read-out actuation and write-in actuation of 
data. 

[0073] Gestalt 4. drawing 13 of operation is the sectional view showing the structure of the 
semiconductor integrated circuit concerning the gestalt 4 of operation of this invention. The SOI 
substrate 1 has the memory cell array section in which the memory cell array of a flash memory was 
formed, and the low-battery logical-circuit section in which the low-battery logical circuit which 
operates on an electrical potential difference lower than the operating voltage of a flash memory was 
formed. The circumference circuit of the flash memory itself and other logical circuits used combining a 
flash memory are concretely formed in the low-battery logical-circuit section. 

[0074] The memory cell array section and the low-battery logical-circuit section are mutually separated 
by the isolation insulator layer 5 of the fractional separation mold formed in the top face of the silicon 
layer 4. Moreover, the thickness of the silicon layer 4 in the memory cell array section and the thickness 
of the silicon layer 4 in the low-battery logical-circuit section are mutually equal. 
[0075] In the top face of the silicon layer 4, the source drain field 12 which estranges mutually and 
accomplishes a pair is formed about the memory cell array section. Moreover, on the top face of the 
silicon layer 4 of the part pinched by source drain field 12 comrades, the laminated structure by which 
the laminating of gate oxide 6, the floating gate 7, an insulator layer 8, and the control gate 9 was carried 
out to this order is formed. Moreover, a sidewall 1 1 is formed in the side face of this laminated structure, 
and gate electrode structure is constituted. The source drain field 12 has given neither to the top face 
of the BOX layer 3 like the gestalt 2 of the above-mentioned implementation. However, like the gestalt 3 
of the above-mentioned implementation, a drain field may be constituted so that the top face of the 
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BOX layer 3 may be arrived at and only a source field may not arrive at the top face of the BOX layer 3. 
[0076] On the other hand, in the top face of the silicon layer 4, the source drain field 14 which 
estranges mutually and accomplishes a pair is formed about the low-battery logical-circuit section. 
Moreover, on the top face of the silicon layer 4 of the part pinched by source drain field 14 comrades, 
the laminated structure by which the laminating of gate oxide 6 and the gate electrode 13 was carried 
out to this order is formed. Moreover, a sidewall 11 is formed in the side face of this laminated structure, 
and gate electrode structure is constituted. The source drain field 14 is attained and formed in the top 
face of the BOX layer 3 by each. 

[0077] Thus, according to the semiconductor integrated circuit concerning the gestalt 4 of this 
operation, it sets in the memory cell array section. As opposed to only the source field being formed like 
the gestalt 2 of the above-mentioned implementation, like the source drain field 12 or the gestalt 3 of 
the above-mentioned implementation, so that the top face of the BOX layer 3 may not be arrived at In 
the low-battery logical-circuit section, the source drain field 14 is formed so that each may be given to 
the top face of the BOX layer 3. Therefore, in the low-battery logical-circuit section, the fall of a 
working speed accompanying increase of the pn junction capacity constituted by the source drain field 
14 and the silicon layer 4 and increase of power consumption are avoidable, acquiring the non-volatile 
semiconductor-memory **** effectiveness which starts the gestalten 2 and 3 of the above-mentioned 
implementation about the memory cell array section. 

[0078] Gestalt 5. drawing 14 of operation is the sectional view showing the structure of the 
semiconductor integrated circuit concerning the gestalt 5 of operation of this invention. The SOI 
substrate 1 has the memory cell array section and the low-battery logical-circuit section like the gestalt 
4 of the above-mentioned implementation. The thickness of the silicon layer 4 in the low-battery 
logical-circuit section is thinner than the thickness of the silicon layer 4 in the memory cell array 
section. Moreover, the memory cell array section and the low-battery logical-circuit section are 
mutually separated by the isolation insulator layer 15 of the fractional separation mold formed in the top 
face of the silicon layer 4. 

[0079] The same memory cell transistor as the gestalt 4 of the above-mentioned implementation is 
formed in the memory cell array section. Moreover, on the top face of the silicon layer 4 in the low- 
battery logical-circuit section, the same gate electrode structure as the gestalt 4 of the above- 
mentioned implementation is constituted. Moreover, in the silicon layer 4 in the low-battery logical- 
circuit section, the source drain field 36 which arrives at the top face of the BOX layer 3 is formed. The 
depth from the top face of the silicon layer 4 to the base of the source drain field 12 is equal to the 
depth from the top face of the silicon layer 4 to the base of the source drain field 36. 
[0080] The thickness of (a) silicon layer 4 the structure shown in drawing 1 4 For example, the process 
for which the SOI substrate 1 which is 200nm is prepared, (b) In the process into which only 100nm 
thickness etches the silicon layer 4 in the low-battery logical-circuit section from a top face, the 
process which forms (c) isolation insulator layer 15, and (d) memory cell array section and the low- 
battery logical-circuit section It is obtained by performing the process which forms gate electrode 
structure, respectively, and the process to which (e) impregnation energy carries out 50keV(s) on 
condition that 4x1015-/cm2, and a dose carries out the ion implantation of the As (in the case of 
NMOS) in this order. 

[0081] Thus, according to the semiconductor integrated circuit concerning the gestalt 5 of this 
operation, in the low-battery logical-circuit section, the fall of a working speed accompanying increase 
of the pn junction capacity constituted by the source drain field 36 and the silicon layer 4 and increase 
of power consumption are avoidable, acquiring the non-volatile semiconductor-memory **** 
effectiveness which starts the gestalten 2 and 3 of the above-mentioned implementation about the 
memory cell array section as well as the gestalt 4 of the above-mentioned implementation. 
[0082] And since the silicon layer 4 in the low-battery logical-circuit section is thin-film-ized 
beforehand, the more nearly same ion grouting can form the source drain field 12 which does not arrive 
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at the top face of the BOX layer 3, and the source drain field 36 which arrives at the top face of the 
BOX layer 3 by (e). 

[0083] Gestalt 6. drawing 15 of operation is the sectional view showing the structure of the 
semiconductor integrated circuit concerning the gestalt 6 of operation of this invention. The 
semiconductor integrated circuit concerning the gestalt 6 of this operation forms the isolation insulator 
layer 16 instead of the isolation insulator layer 5 in the boundary part of the memory cell array section 
and the low-battery logical-circuit section on the basis of the semiconductor integrated circuit 
concerning the gestalt 4 of the above-mentioned implementation shown in drawing 13 . The isolation 
insulator layer 1 6 has the full separation section 40 which arrives at the top face of the BOX layer 3 on 
at the bottom [ a part of ]. 

[0084] Drawing 16 -19 are the sectional view showing the 1st manufacture approach of the isolation 
insulator layer 1 6 in order of a process (Japanese Patent Application No. No. 367265 [ ten to ]). First, an 
oxide film 17 and a nitride 18 are formed on the top face of the silicon layer 4 on the whole surface at 
this order. Next, the photoresist 19 which has an opening pattern above the formation schedule field of 
the isolation insulator layer 16 is formed on the top face of a nitride 18. Next, a crevice 20 is formed by 
using a photoresist 19 for a mask and etching a nitride 18, an oxide film 17, and the silicon layer 4 into 
this order. At this time, a part of silicon layer 4 remains between the base of a crevice 20, and the top 
face of the BOX layer 3 ( drawing 16 R> 6). 

[0085] Next, the sidewall 21 which consists of an insulator layer is formed in the side face of a crevice 

20 ( drawing 17 ). As shown in drawing 1 7 , a part for the core of the base of a crevice 20 is exposed 
from the sidewall 21. Next, a crevice 22 is formed by etching the silicon layer 4 until it uses a sidewall 

21 and a photoresist 19 for a mask and the top face of the BOX layer 3 is exposed ( drawing 18 ). Next, 
after being filled up with the inside of a crevice 20 and 22 by the insulator layer, the isolation insulator 
layer 16 which has the full separation section 40 is formed by grinding the whole to extent in which the 
pars basilaris ossis occipitalis of a nitride 18 remains, and removing a remaining nitride 18 and a 
remaining oxide film 1 7 after that by the CMP method, to it ( drawing 1 9 ). 

[0086] Drawing 20 and 21 are the sectional views showing the 2nd manufacture approach of the 
isolation insulator layer 16 in order of a process (Japanese Patent Application No. No. 367265 [ ten to ]). 

First, a photoresist 19 is removed after acquiring the structure shown in drawing 16 . Next, the 

photoresist 23 which has an opening pattern above the formation schedule field of the full separation 
section 40 is formed ( drawing 20 ). Next, a crevice 24 is formed by etching the silicon layer 4 until it 
uses a photoresist 23 for a mask and the top face of the BOX layer 3 is exposed ( drawing 21 ). 
[0087] Next, after removing a photoresist 23, it is filled up with the inside of a crevice 20 and 24 by the 
insulator layer. Next, the isolation insulator layer 16 which has the full separation section 40 is formed 
like drawing 19 by grinding the whole to extent in which the pars basilaris ossis occipitalis of a nitride 18 
remains, and removing a remaining nitride 18 and a remaining oxide film 17 after that by the CMP 
method, to it. 

[0088] Drawing 22 -24 are the sectional view showing the 3rd manufacture approach of the isolation 
insulator layer 16 in order of a process (Japanese Patent Application No. No. 177091 [ 1 1 to ]). First an 
oxide film 17 and a nitride 18 are formed on the top face of the silicon layer 4 on the whole surface at 
this order. Next, the photoresist 25 which has an opening pattern above the formation schedule field of 
the full separation section 40 is formed on the top face of a nitride 18. Next, a crevice 26 is formed by 
etching a nitride 18, an oxide film 17, and the silicon layer 4 into this order until it uses a photoresist 25 
for a mask and the top face of the BOX layer 3 is exposed ( drawing 22 ). 

[0089] Next, after removing a photoresist 25, the photoresist 27 which has an opening pattern above the 
formation schedule field of the isolation insulator layer 16 is formed on the top face of a nitride 18 
( drawing 23 ). Next, a crevice 28 is formed by using a photoresist 27 for a mask and etching a nitride 18, 
an oxide film 17, and the silicon layer 4 into this order. At this time, a part of silicon layer 4 remains 
between the base of a crevice 28, and the top face of the BOX layer 3. Then, a photoresist 27 is 
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removed ( drawing 24 ). 

[0090] Next, after being filled up with the inside of a crevice 26 and 28 by the insulator layer, the 
isolation insulator layer 16 which has the full separation section 40 is formed like drawing 1 9 by grinding 
the whole to extent in which the pars basilaris ossis occipitalis of a nitride 18 remains, and removing a 
remaining nitride 18 and a remaining oxide film 17 after that by the CMP method, to it. 
[0091] Drawing 25 -29 are the sectional view showing the 4th manufacture approach of the isolation 
insulator layer 16 in order of a process (application for patent No. 39484 [ 2000 to ]). First, an oxide film 
17, the polish recon film 29, and a nitride 18 are formed on the top face of the silicon layer 4 on the 
whole surface at this order. Next, the photoresist 30 which has an opening pattern above the formation 
schedule field of the isolation insulator layer 16 is formed on the top face of a nitride 18 ( drawing 25 ). 
[0092] Next, a crevice 31 is formed by using a photoresist 30 for a mask and etching a nitride 18, the 
polish recon film 29, an oxide film 17, and the silicon layer 4 into this order. At this time, a part of silicon 
layer 4 remains between the base of a crevice 31, and the top face of the BOX layer 3. Then, a 
photoresist 30 is removed ( drawing 26 R> 6). 

[0093] Next, a crevice 32 is formed by etching the silicon layer 4 until it uses for a mask the photoresist 
23 which has an opening pattern above the formation schedule field of the full separation section 40 like 
the manufacture approach of the above 2nd and the top face of the BOX layer 3 is exposed. Then, a 
photoresist 23 is removed ( drawing 27 ). 

[0094] Next, an oxide film 33 is formed in the side face of crevices 31 and 32 by carrying out wet 
oxidation on about 700-900-degree C temperature conditions ( drawing 28 ). An oxide film 33 invades 
deeply between the polish recon film 29 and an oxide film 17 and between an oxide film 17 and the 
silicon layer 4. Therefore, the BAZU beak configuration of an oxide film 33 becomes remarkable. 
[0095] Next, after being filled up with the inside of a crevice 31 and 32 with an oxide film 34, silicon 
oxide 34 is ground by the CMP method to extent to which the top face of an oxide film 34 does not 
become lower than the top face of a nitride 18 too much ( drawing 29 ). Next, the isolation insulator 
layer 16 which has the full separation section 40 is formed like drawing 19 by removing a nitride 18, the 
polish recon film 29, and an oxide film 17. 

[0096] Although the above explanation explained the case where invention which relates to the gestalt 6 
of this operation on the basis of the semiconductor integrated circuit concerning the gestalt 4 of the 
above-mentioned implementation shown in drawing 1 3 was applied, invention which relates to the gestalt 
6 of this operation on the basis of the semiconductor integrated circuit concerning the gestalt 5 of the 
above-mentioned implementation shown in drawing 14 is also applicable. Drawing 30 is the sectional 
view showing the structure of the semiconductor integrated circuit concerning the gestalt 6 of the 
operation of this invention at the time of being based on the semiconductor integrated circuit 
concerning the gestalt 5 of the above-mentioned implementation. The semiconductor integrated circuit 
shown in drawing 30 forms the isolation insulator layer 35 instead of the isolation insulator layer 15 
shown in drawing 14 in the boundary part of the memory cell array section and the low-battery logical- 
circuit section. The isolation insulator layer 35 has the full separation section 41 which arrives at the 
top face of the BOX layer 3 on at the bottom [ a part of ]. 

[0097] Drawing 31 -34 are the sectional view showing the manufacture approach of the semiconductor 
integrated circuit shown in drawing 30 in order of a process. First, the SOI substrate 1 which has the 
laminated structure by which the laminating of a silicon substrate 2, the BOX layer 3, and the silicon 
layer 4 was carried out to this order is prepared ( drawing 31 ). Next, the top face of the silicon layer 4 
in the low-battery logical-circuit section is oxidized thermally, and silicon oxide (not shown) is formed. 
Since thermal oxidation advances also inside the silicon layer 4, the base of silicon oxide will exist in a 
location lower than the top face of the silicon layer 4 in the memory cell array section. Next, etching 
removes the above-mentioned silicon oxide formed by thermal oxidation. Thereby, the top face of the 
silicon layer 4 in the low-battery logical-circuit section becomes lower than the top face of the silicon 
layer 4 in the memory cell array section ( drawing 32 ). 
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[0098] Next, the isolation insulator layer 35 is formed in the boundary part of the memory cell array 
section and the low-battery logical-circuit section by the same approach as the case where the 
isolation insulator layer 16 is formed. Moreover, in the memory cell array section and low-battery 
logical-circuit circles, the isolation insulator layer 5 of a fractional separation mold is formed ( drawing 
33 ). 

[0099] Next, in the memory cell array section and the low-battery logical-circuit section, gate electrode 
structure is formed on the top face of the silicon layer 4, respectively ( drawing 34 ). After forming 
floating-gate material in the memory cell array section beforehand, for example, specifically forming the 
polycide structure of polish recon and tungsten silicide in the whole surface, patterning is carried out 
and it considers as gate electrode structure. 

[0100] Then, by using gate electrode structure and the isolation insulator layers 5 and 35 for a mask, 
and carrying out the ion implantation of the impurity into the silicon layer 4, the source drain fields 12 
and 36 are formed and the structure shown in drawing 30 is acquired. 

[0101] If drawing 1 3 and 14 are referred to, the isolation insulator layers 5 and 15 of a fractional 
separation mold are formed in the boundary part of the memory cell array section and the low-battery 
logical-circuit section, and the silicon layer 4 exists between the base of the isolation insulator layers 5 
and 15, and the top face of the BOX layer 3. Therefore, it is easy to spread mutually the noise 
generated in the memory cell array section and the low-battery logical-circuit section through the 
silicon layer 4 of this part, and a memory cell transistor and a low-battery logical circuit tended to be 
mutually influenced of the noise. 

[0102] On the other hand, according to the semiconductor integrated circuit concerning the gestalt 6 of 
this operation, the isolation insulator layers 16 and 35 which have the full separation sections 40 and 41 
are formed in the boundary part of the memory cell array section and the low-battery logical-circuit 
section. Therefore, it can control that the noise in the memory cell array section and the low-battery 
logical-circuit section spreads each other mutually, and the semiconductor integrated circuit which 
cannot be easily influenced of a noise can be obtained. 

[0103] In addition, although the above explanation explained the case where the isolation insulator layers 
16 and 35 which have the full separation sections 40 and 41 were formed in at the bottom [ a part of ], 
the same effectiveness as the above is acquired also by forming the isolation insulator layer of a perfect 
discrete type which has the base which arrives at the top face of the BOX layer 3 instead of forming 
the isolation insulator layers 1 6 and 35. 

[0104] Gestalt 7. drawing 35 of operation is the plan showing typically the configuration of the 
semiconductor integrated circuit concerning the gestalt 7 of operation of this invention. Moreover, 
drawing 36 is the sectional view showing typically the cross-section structure of the semiconductor 
integrated circuit concerning the gestalt 7 of operation of this invention. As shown in drawing 35 and 36, 
the semiconductor integrated circuit concerning the gestalt 7 of this operation is equipped with the low- 
battery section containing the above-mentioned low-battery logical-circuit section etc., and the high- 
voltage section which treats the high voltage rather than the low-battery section. The high-voltage 
section has the high-voltage circuit section and the memory cell array section, and the high-voltage 
circuit section and the low-battery section are arranged on both sides of the memory cell array section 
in the opposite side of a substrate. The high-voltage circuit section is separated by the isolation 
insulator layer 45 with the memory cell array section. Moreover, the low-battery section is separated by 
the isolation insulator layer 45 with the memory cell array section. As shown in drawing 36 , the isolation 
insulator layer 45 has the full separation section 47 on at the bottom [ a part of]. However, the isolation 
insulator layer of a perfect discrete type may be formed instead of the isolation insulator layer 45. 
[0105] Two or more memory cell transistors each other divided into the memory cell array section by 
the isolation insulator layer 5 of a fractional separation mold are formed in the shape of a matrix. Here, 
invention concerning the gestalten 1-3 of the above-mentioned implementation may be applied to the 
memory cell array section. 
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[0106] Moreover, two or more low-battery transistors driven on an electrical potential difference lower 
than the driver voltage of a memory cell transistor are formed in the low-battery section. The low- 
battery transistors which adjoin mutually are separated by the isolation insulator layer 5. Here, invention 
concerning the gestalten 4 and 5 of the above-mentioned implementation may be applied to the memory 
cell array section and the low-battery section. Moreover, two or more high-voltage transistors driven on 
an electrical potential difference higher than the driver voltage of a low-battery transistor are formed in 
the high-voltage circuit section. The high-voltage transistors which adjoin mutually are separated by the 
isolation insulator layer 5. 

[0107] Thus, according to the semiconductor integrated circuit concerning the gestalt 7 of this 
operation, since the high-voltage circuit section and the low-battery section have been arranged to the 
opposite side of a substrate on both sides of the memory cell array section, the low-battery section can 
control being influenced of the high-voltage circuit section which is easy to serve as a generation 
source of a noise. 

[0108] Moreover, since the low-battery section, the memory cell array section, and the memory cell 
array section and the high-voltage circuit section are mutually separated by the isolation insulator layer 
45 which has the full separation section 47, or the isolation insulator layer of a perfect discrete type, it 
can control that the noise generated in each field spreads each other mutually through the silicon layer 
4, and the semiconductor integrated circuit which cannot be easily influenced of a noise can be obtained. 
[0109] Drawing 37 is the plan showing typically the configuration of the semiconductor integrated circuit 
concerning the 1st modification of the gestalt 7 of operation of this invention. The high-voltage circuit 
section is divided into two or more circuit blocks 42a-42d, and the low-battery section is divided into 
two or more circuit blocks 44a~44f. And the circuit blocks which adjoin mutually are separated by the 
isolation insulator layer 45. According to the semiconductor integrated circuit concerning the 1st 
modification of the gestalt 7 of this operation, in the high-voltage circuit section and the low-battery 
section, the interaction of the noise during a circuit block can be controlled, respectively. 
[01 10] Drawing 38 is the plan showing typically the configuration of the semiconductor integrated circuit 
concerning the 2nd modification of the gestalt 7 of operation of this invention. Like the semiconductor 
integrated circuit concerning the 1st modification of the above, the isolation insulator layer 45 is formed 
- between each field of the high-voltage circuit section, the memory cell array section, and the low- 
battery section, and the isolation insulator layer 45 is formed also between the high-voltage circuit 
section and the circuit block of low-battery circles. 

[01 11] In the semiconductor integrated circuit concerning the 2nd modification of the gestalt 7 of this 
operation, on account of the layout, a part of high-voltage circuit section and a part of low-battery 
section adjoin mutually, they are arranged, and isolation insulator layer 46a broader than the isolation 
insulator layer 45 is formed between the high-voltage circuit sections of a part and the low-battery 
sections which adjoin mutually. Isolation insulator layer 46a is the isolation insulator layer 45, the 
isolation insulator layer which has the full separation section 47 similarly, or the isolation insulator layer 
of a perfect discrete type. Since broad isolation insulator layer 46a with separability ability higher than 
the isolation insulator layer 45 was formed between the high-voltage circuit sections of a part and the 
low-battery sections which adjoin mutually according to the semiconductor integrated circuit concerning 
the 2nd modification of the gestalt 7 of this operation, the interaction of the noise between the high- 
voltage circuit section of an adjacent part and the low-battery section can be controlled. 
[01 12] Moreover, in the semiconductor integrated circuit concerning the 1st and 2 modification of the 
gestalt 7 of this operation, when forming the RF (RF:Radio Frequency) circuit which treats the analog 
minute signal of a RF in the low-battery section, it is desirable to form a RF circuit in the circuit blocks 
44f and 44j which separate from the high-voltage circuit section most, and are arranged. The effect a 
RF circuit is influenced by this by the noise generated in the high-voltage circuit section can be eased. 
[01 13] Furthermore, when the high frequency circuit is formed in circuit block 44j with reference to 
drawing 38 , broad high isolation insulator layer 46b of separability ability may be formed between circuit 
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block 44j and the circuit blocks 44g and 44i which adjoin this. Isolation insulator layer 46b is the isolation 
insulator layer 45, the isolation insulator layer which has the full separation section 47 similarly, or the 
isolation insulator layer of a perfect discrete type. The effect a RF circuit is influenced by this by the 
noise generated in fields other than circuit block 44j can be eased further. 

[01 14] Gestalt 8. drawing 39 of operation is the sectional view showing typically the configuration of the 
semiconductor integrated circuit concerning the gestalt 8 of operation of this invention. The 
semiconductor integrated circuit applied to the gestalt 8 of this operation as shown in drawing 39 forms 
more deeply than the isolation insulator layers 5 and 45 in the low-battery section the isolation insulator 
layers 48 and 49 in the high-voltage circuit section and the memory cell array section on the basis of 
the semiconductor integrated circuit concerning the gestalt 7 of the above-mentioned implementation 
shown in drawing 36 . 

[01 15] The isolation insulator layer 48 is an isolation insulator layer of a fractional separation mold, and 
is formed in high-voltage circuit circles among the memory cell transistors which adjoin mutually in the 
high-voltage transistors which adjoin mutually, and memory cell array circles. Moreover, the isolation 
insulator layer 49 is an isolation insulator layer which has the full separation section 50 on at the bottom 
[ a part of], and is formed between the high-voltage circuit section and the memory cell array section. 
[0116] Thus, since the isolation insulator layers 48 and 49 in the high-voltage circuit section and the 
memory cell array section were formed more deeply than the isolation insulator layers 5 and 45 in the 
low-battery section according to the semiconductor integrated circuit concerning the gestalt 8 of this 
operation, in the high-voltage section treating an electrical potential difference higher than the low- 
battery section, separation pressure-proofing of the isolation insulator layers 48 and 49 can be raised. 
[01 17] Gestalt 9. drawing 40 of operation is the sectional view showing typically the configuration of the 
semiconductor integrated circuit concerning the gestalt 9 of operation of this invention. The high- 
voltage circuit section and the memory cell array section in a gestalt 8 of the above-mentioned 
implementation were summarized, and drawing 40 is indicated as the "high-voltage section." Also in the 
below-mentioned drawing 41 -43, it is the same. In the low-battery section, the channel cut layer 52 is 
formed in the silicon layer 4 of the part located between the base of the isolation insulator layer 5, and 
the top face of the BOX layer 3. Moreover, in the high-voltage section, the channel cut layer 51 with 
high impurity concentration higher than the channel cut layer 52 is formed in the silicon layer 4 of the 
part located between the base of the isolation insulator layer 5, and the top face of the BOX layer 3. 
[01 18] Thus, according to the semiconductor integrated circuit concerning the gestalt 9 of this 
operation, the high impurity concentration of the channel cut layer 51 formed in the high-voltage section 
can be written more highly than the high impurity concentration of the channel cut layer 52 formed in 
the low-battery section, and the separation pressure-proofing between components can be raised in the 
high-voltage section. 

[01 19] Gestalt 10. drawing 41 -43 of operation are the sectional view showing the structure of the 
semiconductor integrated circuit concerning the gestalt 10 of operation of this invention. With reference 
to drawing 41 , the transistor is formed in the high-voltage section and the low-battery section of the 
SOI substrate 1, respectively. Moreover, the channel dope field 54 is formed in the silicon layer 4 in the 
low-battery section, and the channel dope field 53 where high impurity concentration is higher than the 
channel dope field 54 is formed in the silicon layer 4 in the high-voltage section. 

[0120] With reference to drawing 42 , the transistor is formed in the high-voltage section and the low- 
battery section of the SOI substrate 1, respectively. The thickness of the gate oxide 55 of the transistor 
currently formed in the high-voltage section is thicker than the thickness of the gate oxide 6 of the 
transistor currently formed in the low-battery section. 

[0121] With reference to drawing 43 , the transistor is formed in the high-voltage section and the low- 
battery section of the SOI substrate 1, respectively. The gate length of the transistor currently formed 
in the high-voltage section is longer than the gate length of the transistor currently formed in the low- 
battery section. The structure shown in drawing 41 -43 may be combined and used for arbitration. 
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[0122] Thus, since the threshold electrical potential difference of the transistor currently formed in the 
high-voltage section can be set up more highly than the threshold electrical potential difference of the 
transistor currently formed in the low-battery section according to the semiconductor integrated circuit 
concerning the gestalt 10 of this operation, the punch-through resistance of a transistor can be raised 
in the high-voltage section. 

[0123] The gestalt 1 1 of operation of gestalt 11. this invention of operation is aimed at the non-volatile 
semiconductor memory of structure which arrives at the top face of the BOX layer 3 by both a source 
field and the drain field as shown in drawing 7 . Drawing 44 is the circuit diagram concerning the gestalt 
1 1 of operation of this invention extracting and showing a part of configuration of the memory cell array 
of a flash memory. Drawing 44 shows only the configuration of a total of nine memory cells for three line 
x3 train. The memory cell transistor belonging to the same line is connected to the common body line. 
For example, each memory cell transistor with which memory cells MC1 1-MC13 are equipped is 
connected to the body line BDL1 in common. 

[0124] Word lines WL1-WL3 are connected to the drive circuits 601-603 of a word line, respectively. 
Moreover, the body lines BDL1-BDL3 are connected to the drive circuits 61 1-613 of a body line, 
respectively. At this time, as shown in drawing 44 , as for the drive circuits 601-603 and the drive 
circuits 61 1-613, it is desirable to arrange to the opposite side of a substrate on both sides of a 
memory cell array. 

[0125] In a general flash memory, 0V are impressed to Source S, the electrical potential difference of 
12V is impressed to Drain D at 5V and the control gate CG, respectively, and data are written in by 
pouring in a hot electron into the floating gate FG, for example. 

[0126] With the gestalt 11 of this operation, in case write-in actuation of data is performed, an electrical 
potential difference is impressed also to the body lines BDL1-BDL3. Drawing 45 is a timing chart which 
shows the wave of the word line (WL) driving signal impressed to a word line and a body line, 
respectively at the time of the writing of data, and a body line (BDL) driving signal. WL driving signal has 
changed from L level on H level to time of day t1. At this time, it is desirable to drive the body line BDL 
so that a BDL driving signal may change from L level on H level to the time of day t2 earlier than t1. 
That is, it is desirable to drive the body line BDL in advance of a word line WL 

[0127] The body line-BDL constituted with silicon has high resistance, and-its transfer rate of a signal is 
slower than the word line WL constituted by silicide etc. However, it is avoidable by driving the body line 
BDL in advance of a word line WL that a BDL driving signal is delayed to WL driving signal. 
[0128] Thus, according to the non-volatile semiconductor memory concerning the gestalt 11 of this 
operation, in case write-in actuation of data is performed, the body line BDL is also driven with a word 
line WL Thereby, since a bipolar current can also be passed from the source S of a memory cell 
transistor to Drain D, improvement in write-in effectiveness can be aimed at. For example, it becomes 
possible by impressing the electrical potential difference of 0.3V to the body line BDL to lower the 
electrical potential difference impressed to a word line WL to 10V. Thereby, reduction of power 
consumption can be aimed at. 

[0129] Moreover, since the drive circuits 601-603 and the drive circuits 61 1-613 are arranged on both 
sides of the memory cell array in the opposite side of a substrate, they can offset the effect of the 
voltage drop resulting from each resistance of a word line WL and the body line BDL Thereby, 
equalization of a write-in property can be attained about two or more memory cells belonging to the 
same line. 

[0130] In addition, as for the body line BDL which impressed the electrical potential difference of 0V to 
the non-choosing body line BDL from the drive circuits 61 1-613, or was chosen as it, it is desirable to 
impress the electrical potential difference (for example, -0.3V) of reversed polarity. Thereby, generating 
of poor DISUTABU is avoidable. 
[0131] 

[Effect of the Invention] According to what starts claim 1 among this invention, the source fields which 
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adjoin a line writing direction mutually can be mutually connected electrically through a semi-conductor 
layer, and this can constitute a source line. 

[0132] Moreover, since the impurity installation field of the same conductivity type as a source field was 
formed among the source fields which adjoin a line writing direction mutually, resistance of a source line 
can also be reduced. 

[0133] Moreover, according to what starts claim 2 among this invention, the rise of the body resistance 
about the direction of a train is avoidable. 

[0134] Moreover, body potential is fixable through the semi-conductor layer of the part located in the 
direction of a train between a source field and an insulating layer among the memory cells which adjoin 
mutually. 

[0135] Moreover, since body potential is fixable through the semi-conductor layer of the part located in 
the direction of a train between a drain field and an insulating layer about the memory cell transistor 
which adjoins mutually according to what starts claim 3 among this invention, the fixed capacity of body 
potential can be heightened. 

[0136] Moreover, according to what starts claim 4 among this invention, since the pn junction capacity 
in the pn junction section of a drain field and a semi-conductor layer can be reduced, about read-out 
actuation and write-in actuation of data, actuation of a high speed and a low power is maintainable. 
[0137] Moreover, since according to what starts claim 5 among this invention a bipolar current can also 
be passed from the source field of a memory cell transistor to a drain field by driving a body line with a 
word line in case write-in actuation of data is performed, improvement in write-in effectiveness can be 
aimed at. 

[0138] Moreover, according to what starts claim 6 among this invention, since it is mutually arranged on 
both sides of the memory cell array section in the opposite side, the 1st drive circuit and the 2nd drive 
circuit can offset the effect of the voltage drop resulting from each resistance of a word line and a body 
line. Thereby, equalization of a write-in property can be attained about two or more memory cells 
belonging to the same line. 

[0139] Moreover, according to what starts claim 7 among this invention, the rise of the body resistance 
about the direction of a train is avoidable. 

[0140] Furthermore, body potential is fixable through the semi-conductor layer of the part located in the 
direction of a train between a source field and an insulating layer among the memory cells which adjoin 
mutually. 

[0141] And since the pn junction capacity in the pn junction section of a drain field and a semi- 
conductor layer can be reduced, about read-out actuation and write-in actuation of data, actuation of a 
high speed and a low power is maintainable. 

[0142] Moreover, since according to what starts claim 8 among this invention a bipolar current can also 
be passed from the source field of a memory cell transistor to a drain field by driving a body line with a 
word line in case write-in actuation of data is performed, improvement in write-in effectiveness can be 
aimed at. 

[0143] Moreover, according to what starts claim 9 among this invention, since it is mutually arranged on 
both sides of the memory cell array section in the opposite side, the 1st drive circuit and the 2nd drive 
circuit can offset the effect of the voltage drop resulting from each resistance of a word line and a body 
line. Thereby, equalization of a write-in property can be attained about two or more memory cells 
belonging to the same line. 

[0144] Moreover, according to what starts claim 10 among this invention, poor DISUTABU is avoidable. 
[0145] Moreover, according to what starts claim 1 1 among this invention, even if it is the case that 
resistance of a body line is higher than resistance of a word line, it is avoidable that the 2nd driving 
signal is delayed to the 1st driving signal. 

[0146] Moreover, according to what starts claim 12 among this invention, resistance of a source line can 
be reduced by forming an impurity installation field among the source fields which adjoin a line writing 
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direction mutually. 

[0147] Moreover, according to what starts claim 13 among this invention, in the low-battery section, the 
fall of the working speed accompanying increase of pn junction capacity and increase of power 
consumption are avoidable, heightening the fixed capacity of body potential in the memory cell array 
section. 

[0148] Moreover, according to what starts claim 14 among this invention, the depletion layer produced, 
respectively in the pn junction section of a source field and a drain field or a source field and a drain 
field, and a semi-conductor layer can be made to reach an insulating layer only in the low-battery 
section. 

[0149] Moreover, according to what starts claim 15 among this invention, the depletion layer produced, 
respectively in the pn junction section of a source field and a drain field or a source field and a drain 
field, and a semi-conductor layer can be made to reach an insulating layer only in the low-battery 
section. 

[0150] Moreover, the source field which does not reach an insulating layer in the memory cell array 
section, and the source field and drain field which reach an insulating layer in the low-battery section 
can be formed like the same ion grouting. 

[0151] Moreover, according to what starts claim 16 among this invention, it can control that the noise 
generated in the memory cell array section and the low-battery section, respectively spreads each 
other mutually through a semi-conductor layer, and the semiconductor integrated circuit which cannot 
be easily influenced of a noise can be obtained. 

[0152] Moreover, according to what starts claim 1 7 among this invention, since the high-voltage section 
and the low-battery section have been arranged to the opposite side of a substrate on both sides of the 
memory cell array section, the low-battery section can control being influenced of the noise generated 
in the high-voltage section which is easy to serve as a generation source of a noise. 

[0153] Moreover, according to what starts claim 18 among this invention, the RF circuit which is easy to 
be influenced of a noise can ease being influenced of the noise generated in the high-voltage section. 
[0154] Moreover, according to what starts claim 19 among this invention, by having formed the 1st 
isolation insulator layer, it can control that the noise generated in each field of the memory cell array 
section, theHow-battery section and the high-voltage section spreads each other mutually through a- 
semi-conductor layer, and the semiconductor integrated circuit which cannot be easily influenced of a 
noise can be obtained. 

[0155] Moreover, the effect a RF circuit is influenced by the noise generated in other fields other than 
the RF circuit section can be reduced by having formed the 2nd isolation insulator layer. 
[0156] Moreover, according to what starts claim 20 among this invention, in the memory cell array 
section treating an electrical potential difference higher than the low-battery section, separation 
pressure-proofing of the 1st isolation insulator layer can be raised. 

[0157] Moreover, according to what starts claim 21 among this invention, in the memory cell array 
section treating an electrical potential difference higher than the low-battery section, separation 
pressure-proofing of the 1st isolation insulator layer can be raised. 

[0158] Moreover, according to what starts claim 22 among this invention, the punch-through resistance 
of a transistor can be raised in the memory cell array section. 

[01 59] Moreover, according to what starts claim 23 among this invention, it can control that the noise 
generated in each field of the memory cell array section, the low-battery section, and the high-voltage 
section spreads each other mutually through a semi-conductor layer, and the semiconductor integrated 
circuit which cannot be easily influenced of a noise can be obtained. 

[0160] Moreover, according to what starts claim 24 among this invention, the interaction of the noise 
between the high-voltage section of an adjacent part and the low-battery section can be controlled by 
forming the 2nd isolation insulator layer with high separation pressure-proofing. 



-25- 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the structure of a memory cell transistor of the non-volatile 
semiconductor memory concerning the gestalt 1 of operation of this invention. 

[Drawing 2] It is the circuit diagram extracting and showing a part of configuration of a memory cell 
array of the non-volatile semiconductor memory concerning the gestalt 1 of operation of this invention. 
[Drawing 3] It is the plan showing the structure of the non-volatile semiconductor memory concerning 
the gestalt 1 of operation of this invention. 

[Drawing 4] It is the plan showing the structure of the non-volatile semiconductor memory concerning 
the modification of the gestalt 1 of operation of this invention. 

[Drawing 5] It is the sectional view showing the cross-section structure in the location in alignment with 
the segment X1 shown in drawing 4 . 

[Drawing 6] It is the sectional view showing the cross-section structure in the location in alignment with 
the segment X2 shown in drawing 4 . 

[Drawing-7] It is the sectional view showing the cross-section structure in the location in alignment -with- 
the segment X3 shown in drawing 4 . 

[Drawing 8] It is the sectional view showing the cross-section structure in the location in alignment with 
the segment X4 shown in drawing 4 . 

[Drawing 9] It is the sectional view showing the structure of the non-volatile semiconductor memory 
concerning the gestalt 2 of operation of this invention. 

[Drawing 10] It is the sectional view showing the structure of the non-volatile semiconductor memory 
concerning the gestalt 2 of operation of this invention. 

[Drawing 1 1] It is the sectional view showing the structure of the non-volatile semiconductor memory 
concerning the gestalt 3 of operation of this invention. 

[Drawing 1 2] It is the plan showing the structure of the non-volatile semiconductor memory concerning 
the modification of the gestalt 3 of this operation. 

[Drawing 1 3] It is the sectional view showing the structure of the semiconductor integrated circuit 
concerning the gestalt 4 of operation of this invention. 

[Drawing 14] It is the sectional view showing the structure of the semiconductor integrated circuit 
concerning the gestalt 5 of operation of this invention. 

[Drawing 15] It is the sectional view showing the structure of the semiconductor integrated circuit 
concerning the gestalt 6 of operation of this invention. 

[Drawing 1 6] It is the sectional view showing the 1st manufacture approach , of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 
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[Drawing 1 7] It is the sectional view showing the 1st manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 18] It is the sectional view showing the 1st manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 1 9] It is the sectional view showing the 1st manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 20] It is the sectional view showing the 2nd manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 21] It is the sectional view showing the 2nd manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 22] It is the sectional view showing the 3rd manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 23] It is the sectional view showing the 3rd manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 24] It is the sectional view showing the 3rd manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 25] It is the sectional view showing the 4th manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 26] It is the sectional view showing the 4th manufacture approach of an isolation insulator 

layer in-order of a process about the semiconductor integrated circuit concerning the gestalt 6 of - 

operation of this invention. 

[Drawing 27] It is the sectional view showing the 4th manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 28] It is the sectional view showing the 4th manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 29] It is the sectional view showing the 4th manufacture approach of an isolation insulator 
layer in order of a process about the semiconductor integrated circuit concerning the gestalt 6 of 
operation of this invention. 

[Drawing 30] It is the sectional view showing other structures of the semiconductor integrated circuit 
concerning the gestalt 6 of operation of this invention. 

[Drawing 31] It is the sectional view showing the manufacture approach of the semiconductor integrated 
circuit shown in drawing 30 in order of a process. 

[Drawing 32] It is the sectional view showing the manufacture approach of the semiconductor integrated 
circuit shown in drawing 30 in order of a process. 

[Drawing 33] It is the sectional view showing the manufacture approach of the semiconductor integrated 
circuit shown in drawing 30 in order of a process. 

[Drawing 34] It is the sectional view showing the manufacture approach of the semiconductor integrated 
circuit shown in drawing 30 in order of a process. 
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[Drawing 35] It is the plan showing typically the configuration of the semiconductor integrated circuit 
concerning the gestalt 7 of operation of this invention. 

[Drawing 36] It is the sectional view showing typically the cross-section structure of the semiconductor 
integrated circuit concerning the gestalt 7 of operation of this invention. 

[Drawing 37] It is the plan showing typically the configuration of the semiconductor integrated circuit 
concerning the 1st modification of the gestalt 7 of operation of this invention. 

[Drawing 38] It is the plan showing typically the configuration of the semiconductor integrated circuit 
concerning the 2nd modification of the gestalt 7 of operation of this invention. 

[Drawing 39] It is the sectional view showing typically the configuration of the semiconductor integrated 
circuit concerning the gestalt 8 of operation of this invention. 

[Drawing 40] It is the sectional view showing typically the configuration of the semiconductor integrated 
circuit concerning the gestalt 9 of operation of this invention. 

[Drawing 41] It is the sectional view showing the structure of the semiconductor integrated circuit 
concerning the gestalt 10 of operation of this invention. 

[Drawing 42] It is the sectional view showing the structure of the semiconductor integrated circuit 
concerning the gestalt 10 of operation of this invention. 

[Drawing 43] It is the sectional view showing the structure of the semiconductor integrated circuit 
concerning the gestalt 10 of operation of this invention. 

[Drawing 44] It is the circuit diagram extracting and showing a part of configuration of a memory cell 
array of the non-volatile semiconductor memory concerning the gestalt 11 of operation of this invention. 
[Drawing 45] It is the timing chart which shows the wave of the driving signal impressed to a word line 
and a body line, respectively about the non-volatile semiconductor memory concerning the gestalt 1 1 of 
operation of this invention. 

[Drawing 46] It is the sectional view showing typically the structure of a memory cell transistor of the 
flash memory using a bulk substrate. 

[Drawing 47] It is the sectional view showing typically the structure of a memory cell transistor of the 
conventional non-volatile semiconductor memory. 

[Drawing 48] It is the circuit diagram extracting and showing a part of configuration of a memory cell 
array about the conventional non-volatile semiconductor memory. 

[Drawing 49] It is the plan showing the structure of the conventional non-volatile semiconductor 
memory. 

[Drawing 50] It is the sectional view showing the cross-section structure in the location in alignment 
with the segment X100 shown in drawing 49 . 
[Description of Notations] 

1 A SOI substrate, 2 A silicon substrate, 3 A BOX layer, 4 A silicon layer, 5, 15, 16, 35, 46a, 46b, 48, 49 
An isolation insulator layer, 70 A body field, 10 An impurity installation field, 12, 14, 36 A source drain 
field, 40, 41, 47, 50 51 The full separation section, 52 Channel cut layer. 
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[0 0 12] 04'9S#IUT, V-XSSL 10 1, 
SL10 2HV-^®iSa~Sc?:^, V~^iS 
LI 0 3, S L 1 0 4 »V-7S«S d~S f so 

v-zHsl i o 5»y-xf«s g~s i s^tr. v 

-^iSL 10 1-SL10 5I1 K^iUMtl 1 
2^fie$iiT^^^««*#ffPB^c^ltS^tfc«J:o 
T»«Sft4. 
[0013] 15 011 04 9lC*b)fcj|&#X 1 0 0 \Z 

^i«satv-xi«sbiii %±Kfm<omi-# 

litll 1 2l:<fcot. S^lC^liStlTHS. 
[0 0 14] 

[»W***P*b«fc3i:'r*«S] b*>U ^©i^Sf 40 
#©*»56tt¥3MMEttg«K:W:. £Jn r ©«k'3fcraill*< 
ftofc. @4 7S#1LT, ^OHiSRfBt*. ±BB 

io2s icSttm&sfflirai/fctttR-c, h u-r >ti* 1 
o 2 d Rtfzi y V u—)W— h i o 6 \z^ms.^tiat 

«StfHH>I«10 2 d ©jfi£|(;:#gc©*^-IE?L 
[0 0 15] SOia«*ffl^fcfi£*©^»IBf£¥*#- 



-^1H* 10 2s, F W >ffi« 1 0 2 d . Rtf #7* 

©is*. y-xi«io2s*e.FK>Mio2d 
#y-f I^i^Wt7D- x-O^&tfffiT&s 

fE*<£ b 5 £ V» 5 BIS*** o fc. 
[0 0 16] 2fc5S9!H *»J&*sraB£*P8rt"*fc©fc:j* 

[0 0 17] 

A. Rzt¥m#mrf zomizmm z Hfz so list. 

TMsnfc«i©y-Mi. *ioy-h* 
a±fc«iBki»s^bT»riEan*:SB2oy-h«ffs*r 
t*, ff j!«t:Ef snfcasw^t u t ^ h 5 

7,9<r>v— xm&t FH >^gc£**3£.£;£|6jlcSlI& 
fr^FlSUcS t» KBSTT -5 * * U -tr A- h 5 > 9 H±© 
IC»)JSnfc, ii&g:JiK«b&^j£®2r#T&i^# 
8t*6igk$£<!:, ^MfcBWz&^T, ff%fa\ZKWzm& 

[0 0 18] Z\<DW$<n>o%mim,2 KKt6©* 

»fgtt¥3S# IStt&Btl W*W 1 lce*©*»5fitt¥ 

«£¥#*Ji<t©pn«£SBK:£i;*aSJiri, *S»B 
t Z I ij S b H C t * # « t T «b CO T * 3 . 
[0 0 19] £©589i©3-&W#R3fclE«©* 
»Btt-¥*#ffl*8«tt, M*«2Kte*©^jf3§#* 

[0 0 2 0] Sfc; i: ©»W«o 5 -681*9(4 CE«o^- 
t¥»tt^*#ffi*ft««. W*!II2-lcB«©^if»tt¥ 

[0 0 2 1 ] £tc. H©5EM©5'6I»*3i5K:BE«©^ 
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iiJJSU T#3gt$¥*#fB1g:=gm«. H-OfrKM-ra 

*»©^ ; E | jt^h7>^i' ^n^ntt* $ 2 © 
tcjsr -sag:© ;* * u h 5 > v'x ^***n-6n*r 

-s $ 2 cdkwjhss t $ $ e. \zm*- z> z. t %&m. t 

[0 0 2 2] £©5gBJ© 5 6 ICfB«£©^ 

Jf^tt¥*#fB1tSS«. SSfJJcSt 5 {CfEitt©^S3£tt¥ 
i#EfiglT?a&oT, JB 1 X^ft 2 ©B»|all&tt, * 

* u h ^ >> s 7. * £-?-n^* n-^£j«© * ^ >j 

[0 0 2 3] ^O^W©p-fe»^7»c:S2i^©^F 

nfcjBi©y-h«a. r^. »i©y-N««±K:» 
¥mfcm<D±mfa\z#^T, ^tu-trju-^^x^© 

fCSt^KI&grf -5 * U h 7>i/7,?ffl±(Dffl\zm 

n«^ask:^i;as2JiH:. mmmizmm-?z>z.tz& 

[0 0 2 4] H(0»M0 3-6»*S8 1C8E*©^ 

»5£tt¥«#:fBi§8B«, ¥3I&M£, lfiM« Rtf¥ 

nfcjBio^-h*a, Rtf, asi©y-NWB±fc» 

##Jf ©^EftlC^T, / : E l Jt;i/h7>^^©V 



(6) 

<b, |Hi-©fT»c«-r?>«Sc©^ ; EU-tr;H-7>v7>^^ 

-g-n^tiw-r * $ 2 ©y- h mm iz#m v xmrnz ntz 
v-\*mt. |wi-©fTicSt-aiSfc©^ ; E:U-t;Ph7> 

-7- FigHcfg 1 ©IE»)fi^£ttSS 
■$-*JBl©Hil&lE]K£:. #7V*SK:ig$fc£n, tfoVII 
\zm 2 ©(K»«^£{tW&f*i& 2 ©^»[Hl8&i 

fh >m« t ¥m&m t © p n «3-»K-ttt-en£ 1; 
10 \,>-mhmmmizmm?zb<D-?ibZo 

[0 0 2 5] *&, ^©^BJ©5^if*«9 fcfB«©^F 
»56tt¥3K*:E1t8««» 8 fcffi*©:*»3Stt* 

f#8B18lT*oT, *l»^JB2oe»iaKtt» * 

* u -tr;u h 5 >s>x * fc-tn-en^traHR©* t u 

^BBg^tlfe^^U-fe^TKeBSr^T, S^lcKM 

[0 0 2 6] Sfc, ^©feWCS'&ttJjlEl OfcE*© 
^F»^tt¥##:fB1tS«tt, W*^5, 6, 8, 9©^ 
-rtl^— 3tCfB«©^F»»tt¥«frlBteSST-a&oT, 

20 % 2 ©igi&[sis&«> y-^©K^muBt<c)is?^nfe# 
#*&u #a#?©#7V»K**uTtt, ?g2©ig»m^ 

tit, ©«te<t^at4©m2© 

[0 0 2 7] £fc, 5 1 ItClBtg© 

JF»58tt¥»#E*S«t3:. 5 , 6 , 8-10© 

. ^-rn^-OlC|B«©^*^tt¥«#:fBttSSTSo . 
T, IB 2 ©ig»[Hl2&«, *l©B»[3K*f7— K*K:» 

so igi!jm^^«^ ; 5C:i$:itf^:i:T-5) ! b©TSao 

[0 0 2 8] Sfe, ^©^BJ©e» %%tim. 1 2 tfBtt© 

^F»^tt¥^#=tB«^»«. m&m 7~i i©^-rn^ 

> V s X ^ i&t-tn-f tl#t* SV— X««B±©IBC»J«S 

II A* £ i: "fa fe©T"fe^o 

[0 0 2 9] £©^BJ©3^W*«1 3iCfB«© 

40 tfz.<DM\zmm-zntcso sonso^t 

y^^i, spi«fiofitffi«l:»)S*n, ^'Jt 
;wh 7 >vx^©iKW)«mj; o fe<ft«.i«£Eif«»sn* 

a^©ffi*JEh7>v ! 7 > ^t$:{iA, ^t'Jt;H7> 

flsjirtfc»j«snfcy-xiH*&^ h u-f >ffii§££^n 

-en#b, /^Util-F^yy^?©- y— x®«, * 

5 n tt y -7. ft** t ¥«^Ji t © p n m&m \z * i; a s 
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[0 0 3 0] Z.<D%W<Do%mim.\ 4KIB*© 

^mwmmmmt. m$tm 1 3 \zmm.<D*mfcmm®® 

V-Xffi«Rtf F W>ffi^©i;ffi£T©«3tt, 
©l£ffii;T©?^£ J; t) t>«H £ £ ZftWlt-f Z> fc©T£ 

[o o 3 1] z.<D%m<Do%m^.m\ skib*© io 

¥^ft*«[Hlif&«, If 1 3 {CfE«©¥*H«fc«@S& 

tJbox, &®»c;i3tt£¥*#Ji©igiJ¥«. ^y 
w§&K:£tt3¥3£#Jl©syp J; D ww: ts 

[0 0 3 2] £©fgBJ§cD5*>§i*Sl 6tCfE«© 

¥##JMllelS&ra:, i^Sl 3-1 5©V»m*»-OK: 

[0033] z.<D^moy^>%mimi 7tEto 

^ J; 0 fcfilr>*ffiT«»£ft5«R©te*JE h 5 
*a*#j*Sftfcfi«EE«£. fitffih7>^^J:Dt> 

n t s w m. t r 5 %> © t * * . 

[0 0 3 4] JKDSBWOdSW^Kl 8KfBt&© 30 

^mtemmmmt. m*m 1 7 icetteD^sttftttiife 

£ ni H -2> £ t £ t T S © T? * 5 . 

[0035] z.<Dmn<Do*>m^i 9ke«o 

JESE. &tfS5*ffi^©#*#i^#tC^fi££ftfc. 

K«-r$/SiBs*r"rsjBioD*^««e#i«t, 

3 £ <h £&3t 4 <b ©T*£> -5. 
[0 0 3 6] *fcv Z.<D&W0 5*>tt$tlR2 0 (CSBtg© 

tfZOMlzmmZtlftSOl **6T&9, ¥3I#£M*[hI so 



A? 

u h ^ > vt, ? m±<Dffl\zwi&-2 nrc> mmm izm 

2<Dm?ftmmmWk£Z2t>\zffiA., ^m»m<o±m^ 
©±®^ 2 ©*f^iieii©Ei$Tof$ «t o 
[0037] sfc, z\<Dmw<D?%m#m2 1 lCf3«© 

#^#^HI5]gStt. i 7 tCfBtt©**#*«ifiIS& 

'Jir;H- ^>^7.^|sl±©FBl{c^$n, jSffllcPSL 
T^i©?-^^;u*-y hjid^^anfcjBi©*^)* 

esffih^>v7.^iwi±©w{c^$n, jgstcp^b 
2 ©^ v >y h miiWi$.znrcf& 2 ©*^k 

Summit. &2<D=r**)vt>y vm<o^mmm&^K>% 

[0 0 3 8] Z.<nmm^%%nim.2 2 (CfB«© 

¥^*«[iISS«. 1 7 (CfB*©*«fr*«lHlS& 

iSmffih7>v ? X^©b#liffl*ffi«l:0t)^^vl<i:*!|# 

[0 0 3 9] £fc. Z<DmW<D?t>m$t1%2 3 tC|2«© 

^^±0 t>fi^«£ET?B»Sft*«»©fi«ffiH5>5? 

^^*^J«Sftfcfi«ffiai5t. fttffih7>^^±0 
t>JK^«ffiT?e»$ft-5ajfC©R«ffih5>5?^^3&«}g 
fi!J$ftfcffi«EBI5t5:W-r^SO I 

[0 0 4 0] Sfc. d©»BJ©^%»*^2 4tfB«© 
**#:*l«[iISS«, M*^2 3 IC|B*©¥*^*«|5IS& 

•5 C t £ «? SS t T 2> t> © T * 5 . 
[0 0 4 1 ] 

mmommomm] mm^mmi. nit *^^© 

HSS©^ffil tC^S77y->a.^ ; E'J©, ^^U-t^h 
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4C9±ffiF*Utc:«, jgffi:0*BOXJI3©±BfcjiLfc<^ 

*) ©s?ft-fBifiMlt 5 jg^WJc»j«snTt>a. 

o s^TM^t v-x®«stf H i"f >i« (Eli 
ictigm&i^) a<0f££nx<^ft. #tV®*£7 

&.Z*'a > h u-)lif— h 9 j&*;i©J«lw«JI£n7£fllJItfS 

[0 0 4 2] n©J:3k:. E^fcBMW 4^€UtM9 
±&#*T*fc»©*^#liitfiilM(t£bT, 

© * ^ fttmam-vittt < > isa-a-fcs!©*^**!* 

IK 5 SSfflf ft^£{cJ;9> *^#«tt«K 5 ©jSffit 
BOXl30D±ffit©WI:tilt5a!»©"> , J3>i4 

,h/&ST-#fto ffioT, #7Vffi*gE7 OmziEZL&WmZ 

nft £KieH-r*±iE«»fe&ia£-r* - £#t#, 

7-7.- HW >|Bl©Wfl:&i««>* 
*tT#ft. 

[0 0 4 3] £fc, /tUtM^^SnT^S^t'J 
t^7WgSC*ftf.f< •fe>7.T>'7 , ^©J13aiBlS&^ 

Tftmmufi s &&m-tzz.t tz&o* mmzv-x- so 

[0 0 4 4] i2tl ^^yv'a^t'JO/t'JW 

X«, 5ff X 3 50^©. 5<H©^^:U-feJl^©^ 
©<9-£:*LX^fto uit, j^'J-feJUT Wf © TffJ 
f£j£©03 ^#ILT^ : EUt;H7>yX^© 

; EU-t;Uh^>> J X5'©V-7>ffi^i 40 
ft„ ft^t>Jt;HJ, Ell fC^bfc^ ; E , J-fe^h'7>^ 

x^^n-enffiAxt^ft. r— fftcMTft^tu-k-'i' 

y-hCG^\ *a©7-F*fC»ttSnTl»*. wz. . 
tf, ^t'JtMC 1 1~MC 1 3 5&*fl!S>tft§;* ; E I J-IZ ■ 

wl i KxaftRift3nTt>«. 

[0 0 4 5] B-fTfcJRT*^tU"feJHcWb. 

t> #^ : E | jt;i'h7>yx^0v-7SH #a©v so 



~MC 1 3**ll*S#**U*;i'N'7>5>X*©V— X 

ss, y-xis l i i:*lt:ii2nx^5. 

ftffOV-7*SLl~SL5ll ^IOV-7iSL 
0 K&^tlX^ft. 

[0 0 4 6] Sfc, PJ-TUfcJR-rS^'J-fcWZHl/T 
§^ ; EU-t;Vh7>> ; 7.^© HU"f >D#, ^®© 

i~mc5 i ^il-tr;^ 5 >s?x*©Fi' 

-f>D«, My hiSlBL 1 t*it:iisnT^5. 

[0 0 4 7] 0 3«, 0 2 iC^Ufc^^iJ-t^T W © 

ttgB©flij6£*t*±®eiT*s. fii/H3TB. 7D 

fc^jStfJfc^bX^ft. fllAtf, @3l;*lfc7o-r 
-Oif*?— h 7 1 1 , 7 12, 7 2 1 te, 0 2 C^L-fc 
^t'JtMC 1 1 , MCI 2, MC 2 ltf^rtl^nm 
^.l,/ ; EUt;i'h7>-77?09&7D-T^ >yy-h 
FGtCT^T ft. 

[0 0 4 8] S7£, B3fc*L-fcV-Xffi*S 
ate, 0 2tC*bfc^ ; EU-fe;HV[C 1 1, MC2 1**-t 

ti^'ntt Aft * * u -fe;u H7>y7^ ©# v -x s ic*f 

^E'J-feJUMC 3 1 , MC4 1^nfni^5^ : E l Jt 
Jl/h^VyX^CSV-^SC^n. 
[0.0 4 9] Sfc, #l>Lte\. i3i:S.lfcHW>i^ 
Dall 0 2tC*Ufe^. ; e , J-fe;HvlC 2 1, MC3 1A« 

-en-? : niix.ft ^ ^ u -tr;u h ^ > v'x ^ ©& h w >d 

lfc/ : E , JtMC4 1, MC5 l^n-fntiS^ 

[0 0 5 0] @3*#IUT, 7-XiSLl, SL2 
|JV-7i«Sa~Scm- 7-XHSL3, SL 
4SV-7**Sd-Sf6^*. y-X»SL5ttV 
-XWSg~S i *-&tT. ^^S*g»M 5 te, Aft 

ft^ijfcjs-r ft ;* * u -fe;HRi± *»«-r ft <fc 3 tc . k 

K#ttKffifiEbTiBfiJc£ftXV>ft. 0 3lC43I^Xte> X 

^si^m 5 ifimfSL s nx ^ ft ^ « fc , #m <r»\v^- 

>^*JSbXVift. 

[0051] ffk:«-rft^T©v-^*«tt, SfT 
^^*e»m 5 ©jgffi t b o x m 3 ©±b t © m tces-r 

nx^ft. Wxlfi 7-7®«Sa~Scli ±B3»» 
©vijn>g4&7rLX*mWt^$nxi3r), 

t«t0, ff7j[«llC®«Et-ft#tt©V-y;IISL 1, SL 

[0 0 5 2] Jl©J;p{C*|ISg©^ffil (c^ft^ff^tt 
¥#^fBtSg«lCctn«. fTTjfaKS^KP&TftV- 
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B O XJf 3 ©±ffi t ©IB! Cfilt5»»0'> U 3 >! 4 
8SL 1~SL 5**«riE^n*. -€"©fc«>. 7-XfgS 

Li~sL5&Mni:$fcoT, fc^a-wifeWBt 5 
a« j* s ni ^ & ^ fiv * *fr w k n z> >&m ifitz ^ & 

[0 0 5 3] 04H 0 3 lC*rJS£l±T, ^IIBJCD^Jg 
£7kT±®0T&3o 0 4 tc^bfc^fffett^&fBii' 

gat*. m3iz7jkLtt»m&*m#&mms&mmt 

UT, fT^flfcS^fclBSTSV— AK«R± (09*.fcf 
V-Xi«SatV-XS«Sb) ©IBjOJtS^Kffift 
«5£I$SU ^®«#fc*tt«*A©;fc»©JK£LT 

[0054] I5~8(t ^-n^'n04fC*Lfc^X 

«*. 8 5S#IBLT, ^SiBl li*f-fi« 
B12£li, ^»K^W5 0jSStBOXg3 0± 

SiroiWCffiBT U3>I4 s^bT, 5v> 

>«4K*IE£Bl;birr<&££:K«fcD, #f^ffi«Bl 
1 , B 1 2 ©«ffiSH— ®«ffi»CEa3fra £ 

. . . 
[0 0 5 5] 16$#IUt. 

ffi«S e twK^e-r-g>->ua>H4©±Bi*i(c«, 
©raic{ifit"3->'J3>Ji4i*iicf;L y-^g«sd, 

S e £R-*«ffi©**M&i*A««l 0A?«3nt^ 
-5 = 

[0 0 5 6] 0 8£#{SLT, 7— F»WL3i 

7-H«WL4fc©MC!)*^»IBilBaW5 39»BacanT 

[0 0 5 7] 3F*E«li»AflS* 1 Ote, *^l)-fe;l/ h 7 > 
[0 0 5 8] 0 6, 8(c^-r<t5t-> >F*B*li*AflB# 1 



(9) 

0«> *-©Jgffi#BOXjf 3©i:BCg-r-5«fc5lC^j£ 
©JSffi t->'j3>i4tOHI:pn S-a^S*^ b&i 

[0 0 5 9] 0 7£#,B8bT> V-XS^Sa, Sd, 
SgWFK>SlDa, DdH BOXH3©±ffi 

io dtBOXl©±li:It5j y-7S«R»FU 
-f >fig«©^««ffi«ia« i b o x S ©±B ic^n 

•ensus-r-sffifii (0 7) t, y— 7,w^sas^v^y 

OXB3©±®JC^t"5<fc3tCV-^®«cS^HU"f > 

«tv"ja>Ji4toiwt:*i;*p n»^«**e«r 

[0 0 6 0] Z\<D£5\Z&$zm<DM&lC>&l&Wteffi2> 

^M%&¥m#ft&femw\z&nte> ftj$\*nzKwzmm 

V— S»*S©3F*e*#A<i«l OS^E&b 
fc. ^r(Dtctb. y-XHSL 1~SL 5©g*x*<S^"r 

.[0 0 6 1 ] HJS©J^ffi 2 . XUM1&<DWM 1 Hflfc.*.^ 

u h 7 >> ? X^ © y — AfiUftfttf H U-f 
30 BOXg3©±StcS-r-5<fcP^Si<^fi£$nT^^. 
bA>L&5S*i=>, 0 7 fc^l" <fc 5 tc, «A«*x>rflH«B 
2 1 ttV— *«ttS at KW>i«ED a tirioTfe 
**6»in4ft6, 5=-^ ^.;i/ft^r[pJ©^^^ffi«D a 
©*§«&< &D, ^©«S*. H7i:*^TiKIi:SIft 
;£frKWLT#x^gin^±#T& ( "Bulk-Layout-Co 
mpatible 0. 18wm SOI-CMOS Technology Using Body-F 
ixed Partial Trench Isolation (PTI) " , Y. Hirano et 
al.,1999 IEEE International SOI Conference, Oct. 199 
9, ppl31#{85) . #£J6©»a8 2 Ttt, 

[0 0 6 2] B911 *fgW©^IS®JBffi2fc«**» 

n, 0 7 icMjs$*t, — -ooyt^ytDVhyy-ST** 

©^£;KAbT^L*: ! b©tC*9^T&. *=E«J-fe;H*5 

>«^v-7|«ssi;fk>s«dii box 

J; 3 \Z B O X 1 3 ©±ffilcii U7i wy S IBctf F 
K >ffi«D it, ij3>14 ©KJP** 1 5 0 n 

m-e*S*£. aAl*M-^8keV, H-XS** 
so 4X1 0l»/cm2©*#TAs (NMOS©«§) 
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-f •* >a xt ft z t \z j; o xmmt ft Z £ 7^T# ft. 

[0 0 6 3] 01011 0 6(C*fiiK$-&T. #3§ 

£^T»r®0T-;5ft. V-X^*l!cS«BOX«3CD±ffi 

Ai^ioit ±mmm<nwmi tmmiz. boxi3 

[0064] z.<D£oiz*nffi<Dmm2i l z&:Z > Tm%®i 
^mmmmmiz & nn ^ ^ u h 7 > ^ © y 

-XMSatfKH >««DS. BOX«3CD±EIC 10 

ft 75ft KM Ltlr-i' fitft**±#-r ft - 1 SrHHSTft H 

[0 0 6 5] 03, 4^#1LT, -bfB*SS©J£ 

ffil K«ftW3fitt¥i*#e*g«-Ctt. fT#fafc5H 
(cEUTf ft ^ U -tr;HWl±©^CDM«S:il l/TL*^f 

H V-7l«SRtfKK>«*D©§l5ltBOX 
1 3 ©list 0Wi:'> U 3 >■ 4 aq?ftt5ft». Ws 20 

x^«ffi©Bfefl627****D, V— X- Kl"f >M©W 
JE££ £ lcS>is6ft C t £*T-£ft. 

[0 0 6 6] L*»t>. Ell 0 fc^bfcJ:5»C. **fi*M* 
Affi^l 0«BOXB3©±®IC^-TftJ:-5{C^$n 
TUftfc*.. ?FM^Affi«l Ot.y'j3>l4i©r B 1 

f^T, V -XISR^ K l/^ >M«5 B O XI 3 ©± 

mzm\stz^&?\zi&fotz>zii\z&ov—7.m<r>m$i ™ 

«*©***. */NHfc»i*.ft£ia*T*s. 
[0067] mmomm 3 . ±tvmt&<Dmm 1 tc^«>^ 

LT«»«:&£-r. fit. £ne>©M« 

2000*P3J^, pp74, 75#R3) . 4 o 

[0 0 6 8] EI 1 111 *%LW<»mM(»Wm3\Z%tt 
»«tt**#IB«S«©«jfi**-r»f®H-C**. HI. 
ltt,' B7fc*H&;5-frT. ^t'JtMCSl, MC4 
1 a^n^nff A ft * t U ±)V b 5 >yX ^ ^LT. 
Sl/fcfe©.fc*BSt5. HK>fi«D«, DdH ± 

mnmoMMi tnmz, Boxm3<D±mzm-?z>£ 

3KaK»J«3ftT^ft. u©i5CBOXl3©±@ 

icarra f i"f >««d a , Dan M->'ja>i 

4©KJ«»1 5 0 nmT*ft»£\ 

OkeV, h-Xi^4 x 1 0 15/cm2®^f|:TA s so 
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(NMOS©*^) *-i-*y&.\fz>z.h\zz.r>-zi&i8L 
-fft;i£j&*T*ft. — V-7l«Sdll ±EHJS 

<DMm2tmm\z. Boxm3<D±m\zmi,t2.^&oiz 

[0 0 6 9] fcfc, #^li©JBffi3K:«ft*J«gte¥* 
fit. 04IC^bfcl/^T>> h^^tft^i^T^fto 

£©«-&> v-x&vmmzmi oizTfiLtzffimtfz 
ft. 

[0 0 7 0] £©J:3lc*!y6©»ffi3k:«*5F#5ett 
¥*#iEiefi«fcJ:n«, FM >fi«SB0Xl30 
±Bfiriif ft<fc-5»c^-Tft^i:(cd;oT, -x-^©R 

SAOlf^WlOO, V-X*«*BOXI3 0± 

ffiK»b£t>«fc5.fc:»J*Tft££fc:J:-3T, 

[0071] @i2d *mm<Dmm3<D%zmM\z&z> 
^#^tt¥*#tBisfee©^jg^*-r±ffiEiT-feft. m 

ha-;W- h&jKWaT^ft) . V— Rlfm^ft 

«*eayR©E«w«*«icwfc*bT^*. 0491^ 

43 0, V-^SL1~SL5!1 C©^®[*lKrPj£$ 
nT^ft. £©££, V— XHSL 1~SL 5«, BO 
XH3©±®K»L&^«fc-5K8<JBJ*SnT^S. EP 
.£>. y-^iSL l~SL5©SBiBOXI3©±ffi.,. 
£©IWfc:H- yUa>l4^ftl/W5. 
[0 0 7 2] *^*6©jgJ83©3E»«k:«*^»f6tt¥ 
#fME*g«fc:J:fttf, V— XfcSL 1~SL5£85A, 
T5iJ*^]fc5«riKBISfr*Jt«7*-r««©«ti*> V— * 
iSL 1~SL 5©j65BiBOX«3©±Mi©Mk:fi: 
^Tftg|5^©-> , J^>«4Sr^bT. IlrJlCH£t5i 
<t*>*T£ft. ftoT, 03, 4(C^Lfcl"f 7£ h «hJt 

y-x- k i/'f >Hi:Ki i£Eil«f *S n« 7 7 y •> 
^^^'JlCfel^Ttt, H12C^l/fcW7!>hS«i 

n^i^iSbK 3^43, mi 2\z*vtcu-iT<y b 

«HBOXi 3 ©iBlvBTftJ: -5 tC^fig^nT^ftfc 
». x-^©^^ffiLK)^&(^##ii*ft^lCHbT 

Kii^t?fi*»**©»^*i6«fr5 c t^wtgT 
feft. 

[0 0 7 3] il©H4. 01311 *%W<DmM<D 

&m4 \z&z¥mfcmmw\&e>m&*:m-r®iwmT'& 

ft. SOIISlll 77-r>a^ : t , J'0^ ; E 1 JW 
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[0 0 7 4] ^^)t)V7V^mt^MS.U-JyOm^i 

a©* ^BueatBi 5 ic «t o ts^ tc^-ais nx^ 5. 

[0 0 7 5] /tUtJP7K»HLT, ->'Jp>B 
2|BI±k:«an*»»0>''J3>Ji4CD±S± 

018, #.?>*p > h p-;i/y- h 9 ifiz\<DMlzmmt£ti1z 

©*£$ 2 timStC, li-fn feBOXl 3 <D±WlzmisT 20 

«UBpxi3 0±ffii:lb. v-xI«o*boxi 

[0 0 7 6] — emjEPv'y^lHlKgPlCMLT, > 

«B«jg©«ffitc-!M k^*-;h i««§nt, y 30 
-h«s«jfi*<**snTVi-s. y-x • HH>I« 

14lt ^fnfcBOXI3(ClII:*LTM$ftT 

us. 

[0 0 7 7 ] C©J:3JC*||JB©»I|4IC«S¥##:* 

oxi 3 o±ifii:ll/ftn± 5 ic»^snTi»5©t» 

-i>mm 4m*-rnbBoxm3<D±n\zM-?z>£5 « 
T±w,mm<Dmm 2 , 3 ic#s?Fj¥%t4¥*#:fBtigs 

«k -5 36* £ »fc »« 6 , i£*JE n S? y £ imsSg? lc*5 ViT 

y-7. • KH>ffi*14t->U3>i4tlC«fco 
T^Sn-5pn«^S©it^td#5. Kf^MS©^ 

[0 0 7 8] HJ£©^E5. IIHIt #38B©3fcJficD 
Jgffi 5 (C#?)¥*#:*f«lElif&©«ii<&^-r»T®iaT-* 

*. ±ESMfio»»4t|S|«k:, SOUIilt 



■5= i£*EEP^y^lsI!&aRt45^*>"Ja>Ji4«>gtS 
IfilSggEtfJ, y'j3>I4C±Iftl:M^nfc, 

[0 0 7 9] ^t'JWKWClt ±IEHJg©^li 

3; . (gmffi p y ^ II] ^ IC ^ t -5 v 'J P > B 4 © ± 
B±fctt, ±IB*J6©^4i|Wl«©y-h*^ifi^ 

->U3>B4rt»c«, BOXl3®±Sl:mv-7 
• HK>M3 6*SMSnTH5. y | J3>14© 

«. ->'J 3>!4 0±i*^V-7 • HH>M«36 
©JS®ST©fiE$fC^L.li. 
[0 0 8 0] II 4fc*l/fc*ifttt, (a) y'ja>| 

A<Dmmmx\i 2 0 0 nm©so iisi *mmtz> 
lit, (b) fiWEP^-^ias&giH^ts-y'jpy 

14^, 1 0 0 nm©lHf mi* 1 £>X7?>^T5 

1st. (c) ^^-Bnaiwii 5s»dE-r*xet, 

(d) ^^EU-fe^T^'T^s^'ismjip-y^^iMissgEic 

(e) aAl^-* s 5 0keV, F-XW4X1 
Ol5/cm2cD^#TAs (NMOSffll^) &-f*> 

n-i>„ 

[0 0 8 1 ] COJ:5H*^MO»li5fc«*¥*fr« 

EUSSBlCfiHTW:. y-X • HW>*«3 6ii/U3 
>I4 ,htCj;-pT«J«Sn-5 p nS^g*©ii*fc:# 

[0 0 8 2] Ld>%>, ffimffiP^y^HS&SBICcfctt&v' 
U3>B4tf^#»iMtSnT^*fc«>, BOX! 3 © 
±®fc»b&^V— * • FU'T >** 1 2£, BOX! 
3 0±Il:it5V-7- Hl/-r>«^3 6 R— 

©-f^-yaAxs (e) ic«t^T»iat-rsJit*<-e# 
[0083] mm^mm 6 . usit #ffi9i©*is© 

*. *Sli60«IB6fc«*¥a»#lll»lHltttt, B13K 
6tt, B'OXJ13 0±iBk:JS-r*^»*«4 0*, J£ 
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coo84] 0 1 6 - i 9 «, m^mmmm 1 6 ©i 

-367265^) o £"f> ->U^>S4©±®±fc, 

;^->6ttS7*M/^M9£, SftRl8(0 
±ffi±K^J5rr<5. 7* M^v>X h 1 9£V7>;? 

KJB^T, SMfcRl 8, Mltmi 7, Rt/->'jn>«4 

&;i©l®f;:x^>:y*T3e:i{;:J;9, caW2 0*»j* 

-TS. £©££, ElgS2 0©Jg®£BOXJi3©±ffi<>: 10 
OBCtt, •>'j3>i4ffl-»*«a?W4 (01 
6) . 

[0 0 8 5] JfclC, [HgB2 OOfifffiK, *MM*J&»e>J*5 
U--f h*^*-;i/2 lSJ^fife-r* (017) . 01 7fC^ 

;W2 lfreSWLT^S. 1M F^^-^2 1R 

Mx^X h 1 9 S7Xi7Cffl^T> BOX13© 
±I*«IIBt5iti''j3>I4*Xyf>^t5i:t 
(C<fcD, HSS 2 2 £Jgfi£T& (018) . IH3B2 
0, 2 2rt£^»lllfC£oT5fc«Lfc^, ^{bSIl 8© 20 

©», 3»DoaflSBll 8RI«flS*l 7^|^*-r§^i: 

tc±D, saunas 4 os^rrsaf^nittakBti 6£ 

MMSt* (019) . 
[00861 020, 2 111 * : r-#-ffiffiftl!g 1 6 
2©Sjg*S5rXSI®tC*-r»fffi0TfeS (#If 10 

- 3 6 7 2 6 5#). . St\ 0 1 6 fcjKT«i£&»fc 

4 0©^^^^<7)±*tr^P/1^->Sr ; fr'2)^* 
M/^h2 3S»«t5 (02 0) . fr\Z. 7*YV so 

>>X b 2 3*VX^fcfflViT, BOXJI3©_Lffi7^ttJ 

-T«.^T->'j3>Ji4SrXy5 1 >^-rS^ttCj;D. CD 

ai2 4S«tS (02 1) o 
[0 0 8 7] #cfc, 7* h 2 3£iiLfct, 

PDSI52 0, 2 4fi^iftll:<fc7TMn. #Cfc, 2 

fflltL, ^©^, geD©SfbSll 8S«ll 7£|£; 

^■t^m^mmmm 1 6 s^-rs. 

[0 0 8 8] 0 2 2-2 4«> SK^IiMMRl 6C« 40 

- 1 7 7 0 9 1^) „ £?\ ->Un>S4©±ffl±IC, 

mum\ 7stx*ft;fflti 8 *i©«fc^BDt:»j«"r*. 

&(c, ^iW4 0oMff®«o±*i:MP/^ 
->^tn7*hUyXH2 5§, t«18©±I 

V>T, BOXI3 0D±IiJ«Iiat5*T. t«18, 
^fbBll 7, S^->'Jn>S4^C«|II(CX-y5 1 >^T 
B3«2 6*»j«-rs (02 2) . 
[0 0 8 9] *IC, 7* hl^vT. h 2 5£Rfc*Lfcfg, so 
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>*tt57*b^h'2 7S, S-fbHl8©±®± 
fc»J*"T* (02 3) . 7*M/y7l-2 757 

T-y-fCffl^T, gfcBtl 8, SMbKl 7, WsW3> 

^fiTTS. El^2 8©iItBOXl30± 

ffliCDWttt. ->U3>I4©-WioT^. -^© 
£L 7* hUS?* h 2 7£|&£T3 (0 2 4) „ 
[0 0 9 0] 'AlZ, DDgP 2 6, 2 8 |*j£ffi*ffllfc:J:oT 
SftRl 8©«aJ36*3«*S«K. CMPr* 

K-fbMl 7S^it -SCtlCiO. 019iRilC, 5u 

±#«au o zmrzm^ftMmmm 1 6 *»ia-r*. 

[0091] 0 2 5-2 9 «, iff? #§tf&»BI 1 6 ©fg 
4©»ifi*ifeSrX8JeK*-r»r®HT?*S (#12 0 0 
0-3 9 4 8 4^) . ST. vUn>B4©±ffiXiC. 
£fc0E 17, *'Jy | Ja>I29, X SMtK 1841 
©JBK^ffifcJgjSf*. ^IC *^«H6«a 1 6 ©J£ 
j£^1S^©±#tcMPA°^->£lrr3:7* h U5>X 
h3 0£, SflsBIl 8©±jB±Kl»J«"r« (0 2 5) . 

[0 0 9 2] 7* bU'vT. N3 OSrVX^Kfll^ 

T, iMl8, #'Jy'j3>I2 9, SgcYblg 1 7 , R 
tX->U 3>^4^^©Jlfc:x^^>^T-5^tirJ:D> 
03^3 1 <&^-T5. £©£:#, D3SB3 1 ©JS®£ BO 
XI 3 ©±®£(DlWfCtt, y'j3>|4©-W-3T 
H<E». 7tM'-77H3 0*iit5 (0 2 

6) . -. . . 

[0 0 9 3] fr\Z. ±fBSB2©«jfi*j£t|3|*»C. 5S£ 

a-atsiu o©^^«*©±7&tcpgp/i^->srfl-r 

-5 7* hl/^X h 2 3 SrVX^lCffl^T, BOXI 3 © 
±Wi(lit5*tyU n >I4$X7f>^t?> £ t 
ICiD. GflSP 3 2&Mj&tZo 7tM/yXh 
2 3&m3k?Z (0 2 7) . 

[0 0 9 4] 7 0 0-9 0 0°CU&(DUm^X' 

9xy h»fl:r*iltK«tD. DD»3 1, 3 2 0OTC 
S«3 3 5Wt5 (0 2 8) . K-fbl^3 3«, #U 
->'J3>I2 9 i^{bH 1 7 t ©IB, RtfflfeftK 1 7 t 
->U^>g4i©^iCg?<ftAf«»o x-©fe«6, Sl{b^ 

[0 0 9 5] 3fc(C, D3»3 1. 3 2 W€:^bK3 4 fC«k 
■^T3teabfc^, K<blR3 4 ©±Sf*«S{fcK 1 8©X® 

a >®^bBi 3 4 ^w^-r^> (029) . *&\z, mtmi 

8, #'Jy'J3>R2 9, XtfKflsfflti 7^«i 
ifCckD, 0i9iisi#{c, ^»««4 0S*r-r** 
T^fl«6#m 1 6 • 

[0 0 9 6] £U:©i£BJf-m. 01 3C^L7c±l3^J6 
<0»JB4JC«S¥#*«aiHia**aSi:bT, *HM© 

01 4lC*Ufc±EHJfi©»S8 5lC«*¥*#*«®!S 
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tt>T?*«. a3on ±renifc©»!B 5 

!EPv?y^lHl»BI5i©*»»^k:*l/»T. 014tc^b. 

fc*?»iWBWi 1 5 o«t> o tc*T^i«e^K 355 

Bf&VfchO-Z&Z. *?&MfiMl3 512. BOX! 

[0097] 13 l~3'4(t 0 3 0 
->U3>SS2, BOXI3, Rt5>'U3>B4*^CD 

wi:flWisnfc8Wi*ifiswra soimi £*MH-r 

5 (03 1) „ iKJC. lgME.U-/yi7Eimmz&\fZ>i' 
U3->»4©±ffi*3»«'fbUT, ^U=i>Kflai (0^ 
LiftH) £B*J*-r*. «!Rte«$'U:3>Ji4©|*3«fc'b 

k -> u ^ >m 4 ©±® * o *>&^&mzft 

iC J; 0 , iS«ffi P 5? y ? BttfiBK* tt* Ua>l4® 

±®a*. u -fe^T u-f We* v- U3>I4 ©± 
ffiJ:D*>«<fc* (0 3 2) „ 

too98] )k\z. m=f-ftmmm 1 6 
. y >? @ss^ t ©«e*«» izm^mmmm 3 5 5^ 

t5 (03 3) . 30 
[0 0 9 9] -A\z. ^U-fc^U-fSS&tfflSWEEn^ 
y y-Eli&gBfC&nT, ->U3>B4C0±ffi±tC. y— h 

«a*ifi*-€-n-?n»j«r* (034) „ i#«t«. . 

-f Ktcotf'J+M' KflHifc^fflt^JEdcb*:^, /^-x 

[0100] ^©St, y- h«@*igs^^§t^ 

HI5, 35J?X^l:ffl^T.'->U3>l4rt i:^*6i 

12, 3 6£JBriSU-B3 Ofc^bfcflliSSW*. 
[0 10 1] 013, 1 4&&m-T2>£* ^=EV-t)V7 

#*3!©*^#lft»fi»* 5 , 1 5^»)JSnTtD, X 

f»ii»i5, 1 5<Di&m£Boxm3<D±mt(Dffl 

1/ -f SGK. tMSttffi P V *j f 0E&$ K £ UT5i4 b fc y 

r<, y ; E'j-fe;i/h7>vx^s^«ttffiPv^^iEj8S 



[0 10 2] JIttKttbT, 6 US*** 

^»«»4 0,415 

tt-si^iisne, 3 5«snw5. t 
&tt*j^xififtmz&SBi\s&oz\}iitm\?z>z\£ifi 

[0 10 3] «±CDKWTtt. mM(D-mz^.± 

km&ao, 4i&m?z>%?ftmmmmi e, 355 

6, 3 5 £JgJ5fcf StttotHC. BOXJf 3©±®K:fiJji 

[0104] mmvBM 7. i35n #spj©*m© 
mm 7 \z&z¥m#Mmm&<Dmi&&mjS.mz7F;-r±m 

Sfc. i3 6ll *fE^©HiSC0^li 7 £^ 
S^*#*«|lIB&©»riB»jfi**iCW»c:*-r»rliiBIT» 
-5. 0 3 5, 3 6 K^f «fc 3 *Hi©f!|7l:#5 

-5. SSUffilHSSSISte, * ; f»(B*8»l»4 SCt-sT^* 

$tlTVi-5 0 0 3 6 IZtH? J; O tC *f ^iW4 5 
tt, H£iS©-«lC^±#«ffl4 7&*bTtr>S. fib, 
^^^81*6^4 Softool:. ^^JiS©*^^* 

[0 10 5] ^t'J-t^T WSBtCtt, gB##SiS!©* 
5 lc J; o TintiM 3 tifc«i&:©;< =E 'J 

^tutH^scti ±m^m<Dmm 1 ~ 3 k 

«*»M*3affl LT-b J: ^. 
[0 10 6].tt, {&*JBEg)5tC«, ^t'JtJH^7>^ 

Eh7>yX^A«$nTi,^. SntK«T4{g* 
td«. ±fe*MCDJgffi4, 5 IC^^^B^^rilfflbTfeJ; 

s?^^ra±fi, 5 d: o T^m $ nx n 

-5. 

[0 10 7] C©«fc3K*£it©JBffi7fcfcS¥*#* 
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mmzgifz £ t saisiT* £ i a«x#&. 

[0 10 8] Sfc, i&Mf£^t^ : t U U"f SB. R 

[oio9] i37(t JtzmvziMnwm 7 ©ig 1 © 

0X»*. ACEHII&ffitt. mik<Dm&7'U>y? 4 2 a 
~4 2 dt^fiJ^tlT^O, &*JE§B«, «!&©Ih1S§X 
D5/i'44a~44 fC^HSnTI/sS. ^bT, 5l> 
K»»-r*laIISXny^W±tt. ff»IS6»l4 5l: 

j:oT^fH$nT^So ^mMomm i ©is 1 ©^#1 

[0 110] 03 8H *^Bj©^MCD^ffi7©B2© 
.«©#*tfMfctt*^#IS»»BI4 SsWBjfcSnxis 

[01 1 1 ]• &m&<DMM 7 G>M 2 <D^MM\Z&Z>¥m- 
fMMUlEli&KlfeViXtt, K 72 h©^-&±. iamEEHl 

a tt. SH^8i*6»lBS4 5 tB«t^i«4 7 

SUBX**. *nM<OMm7<D&2<D&MmiZ&Z>*m 

BR£ffi*ffi«i©ISIfc," 5itT#gfSfe»ll4 5 J; 0 t>#* 
ttffi©ii^«l£©*^#*tt«BS4 6 a*««Ufcfc 

x©fflSjK«*»iii!-rs;:t**T**. 

[0 11.2] *fc. *HJ6©JB» 7 ©fg 1 , 2©«f« 
•y^-o^a/hfg-^Sa-JKSft (RF : Radio Frequenc 

y) hbs^tsw^i .B*ffiiaiBato»£«%>iift 

TiE«$nT^SlHlB&XDy i7 4 4 f , 44jiC. iiiJl 
0S§SI5X'fg£ Cfc / -f XtCio XiSffi*'l§l»a*§tt*f& 

[0 113] Set;. "03 8 @SSXDy^ 
4 4 j fc*fli£BI&:WBJ&£ftT^«»&k:, 0SSXP 
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y?44)£, cnk:B«-r*i3KXDy^4 4g, 4 
4 i t©WlC, ^(BttllOSV»«ja:©3lf : f»(Bilfii»»4 
6bS»J«l/Tt)J:H. *^*HBIMMIt4 6 bH. *^ 

ftMmmm4 5 tB*fc^»ias4 7 **ts*^# 
ufcy-fXfc«fcoTffl«ift0a&)6*sw-a«»*, a sic 

[0114] Hi6©J£$ 8 . 03911 *3S9i©ifcK© 
10 jgffi8k:«*^i»#:*aiii»o»ritS«aWfc:*-r»fS 
iTa&?,. El 3 9lc*T£5!;:#HM©^«!8tc^&¥ 

^^*«iHigst±> 0 3 6 brc±mmm<DmsB 7 \Zffi 

U*;i<7l'^SHC*tt**^#«»*fit4 8, 4 9£, 
(S«ffig|5^*ttS^T^BI«fi^5, 4 5J:!Pt>at<J§* 

. j*bfct>©x&3. 

[0 115] #?4HBJ6felS4 8«^^iHS©»^ 
»*ffilsI»«rtK*t»T. steeps 

[0 116] Zl©«t5t**S6©^8 lC^5¥3M** 

• \Z&tf&m^ftim&mM4 S, 4 9.*, 4ft«BE*K*5W: 
**^Mi*6ilMji5, 4 5±H«<»lSl/fc&». 
*ffi«<kDt>Klr>«JE£«'3J*«ffiffiK*^X, 
30 8ft$6ig:Bl4 8, 4 9 ©#BSBJJE£i§5#>-5 - <t^T^-5. 

[0117] Hi£©7£<i9. @4on ^w<onmv> 
mm 9 iz&z¥mftmmm&<Dmrft&mj$.Mziii-Tmffi 

rSttJESBj £LXB*LXt>*. «i£©H4 1~4 3 

5 ©JS® t B OX1 3 ©±® iCDPfltceg-f 
C9yUa>I4W;ll ^-v^*^ M5 2 A^^S 
nx^S. *fc, W«BEWKfet»X, 3R^«««R5 
40 ©Jgffl iBOX!3 ©±S5 tfl)Wl:filt«»#©-> U 
u>m4fa\Z\i. =?*%-)lf}y M5 2 J; 0 t>T*6^lia 

[0 118] £©«fc3K*^tt©»aB9fc«*¥»#S 

ji 5 i o^*64*iais*. tt^ffiW^riEaft****^ 

* <y h m 5 2 ©^^^.J: D $>it& < l>Tcfzt£>. tiW,J£ 
«tC*t»X* : PMO»(BBffi**«>*lli:3i«X#*. 

[0119] mmvmmi o. 04 1-4311 *^ B ^ 

©HJg©^ffil 0C«*#i»{*:*a[lI»O«|ji£*-r»r 
50 . 04 15#BB-LX, S O I &W. 1 ©i^«l£ 
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f t H-^fi* 5 4 ^ Snt* 0 . iMU£«fc 
&tt3v'J3>Jl4|*|fC«, 3 L -fr*;H i -7 p ffi*£5 4«fe 
D fe^li******^**-* H-^fB* 5 3 
tlXl^S. 

[0 1 2 0] 04 2£#{$bX, SOHil©ME 
10 1 2 1 ] 04 3 *#RBUX, S O I g« 1 ttJE 

gusr>*fi«EEgi5 «, h ^ > v x ^ a^n-en^/S $ n 

hfitt. ««JESPK»J*SnxVi*h7>^^oy- 
hfi^O&fttA. 04 1 ~4 3 ffiStC 

[0122] ^<D£o\z*nmc>mmi o\z&z>*m# 

>$>**©b£^««ffi«fc0fci*<t9!jrc**;fc«>, Jft 

[0123] mmvMf&i 1. *mw<Dmm<DMmi 1 

*ttfel:BOX!3 ©Ji® tc^T«»«it©^»»tt^^ 
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